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WITH ASCO’S COMPLETE LINE OF 2-WAY SOLENOID VALVES 


ASCO general purpose packless valves are now provided 
in a full %” to 3” range .. . handle pressures up to 350 
p-s.i.... 4%” and %4” sizes available to 1500 p.s.i.... provide 
dependable flow contro] for air, gas, water, light oil and 
other non-corrosive fluids. 
Check these features of the Bulletin 8210A: 
Simplicity in construction: Only three operational 
parts: all stainless steel core, stainless stee] spring. 
Hycar diaphragm, %”-%” sizes . . . bronze piston 
¥,’".3” sizes. 
Ruggedness: Forged brass bonnet and body insure 
freedom from porosity. 
€) Tight shut-off: Assured by resilient disc construction. 
Compactness: 2%” face to face; 34%” pipe center 
line to top of solenoid; 3-13/16” overall height. (Nor- 
mally closed, %” x 4” sizes.) 
Mountable in any position: Normally open or nor- 
mally closed. 


Fast action: Rapid filling-venting operation permits 

cycling rate to 400 per minute. 
All sizes have full area ports, continuous duty coils de- 
signed for low temperature rise and long life, and are 
available normally open or normally closed with standard, 
water tight or explosion proof solenoid. 

Whatever the crucial factor in your flow-control 

application — reliability, compactness, high cycling 

rate — there is an ASCO valve that meets your need. 


For Immediate Delivery... 


World’s largest stock of Solenoid Valves. A 
complete Solenoid Valve Stock List will be 
sent to you with your copy of Catalog No. 202. 


New! Catalog No. 202 covers the ASCO line of 
Solenoid Valves. Write for your copy today. 


ASCO Valves 


54-A HANOVER RD., FLORHAM PARK,N. J., FRONTIER 7-4600 
AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES ¢ ELECTROMAGNETIC CONTROL 
Circle 401 on Page 19 


Automatic Switch Co. 








THE DANGERS 
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Alemite Accumite® Centralized Lubrication System avoids costly breakdowns, 
work-stoppage. Automatic positive lubrication protects all machines! 


The Alemite Accumite® Centralized 
Lubrication System comes complete 
with pump, metering valves and con- 
trols. Meters exact amount of lubricant 
to all bearings whenever system is op- 
erated by air, vacuum or manually at 
any predetermined frequency. 

There’s no need for a lubrication 
shutdown. No chance of work spoilage 
or bearing failure due to over lubrica- 
tion. The Alemite Accumite System ac- 
curately meters .003, .006 or .009 cu. in. 
shots of oil or grease automatically. Is 
available with adjustable fittings for 
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applications requiring measured meter- 
ing from .003 cu. in. to zero. “Snap-On” 
and “Screw-In” type valves make for 
complete flexibility in converting exist- 
ing systems to automatic operation. 

You are assured economical, trouble- 
free operation of equipment. All bear- 
ings are sealed against dirt, grit and 
water. You are able to eliminate the 
dangers of neglect because all bearings 
receive proper lubricant in one, auto- 
matic, safe operation! 

For complete details on Alemite Ac- 
cumite® Centralized Lubrication Sys- 
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tems for large or small, stationary and 
mobile equipment (Canning and Label- 
ing Machines ¢ Tractor Trailers and 
Lift Trucks ¢ Farm Implements ¢ Ma- 
chine Tools ¢ Textile Machines ¢ Any 
Machine or Vehicle with Moving Parts) 
write for your FREE Alemite Accumite 
Catalog ... today! 
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co on. 
1850 Diversey Parkway, Chicago, Illinois 





Jet brake cup — LS-53 


Synthetic lube diaphragm — LS-53 


Drop-off tank seal — LS-53 


Chemical pump liner — Viton 


Diesel equipment 
seal — Viton 


Natural gas valve diaphragm — Viton 


For advanced fuel...hydraulic...lube systems, 


New materials prove ideal in handling 


temperature extremes —350° F. to +750° F. 


Working with two remarkably versatile elasto- 
mers, C/R Sirvene engineers are producing flexi- 
ble molded parts for many vital fuel, lubricating, 
hydraulic and pneumatic systems. One, Viton-A*, 
can be compounded to produce parts that func- 
tion dependably at 600° F., and for short periods 
up to 750° F. The other important feature of Viton 
compounds is their excellent resistance to cor- 
rosive chemicals, chlorinated solvents as well as 
both synthetic and petroleum base fuels and lubes. 
At the other extreme, C/R compounded Silastic 
LS-53** parts are providing low temperature op- 
eration down to -80° F. They also exhibit excel- 


* DuPont registered trademark 
**Dow-Corning registered trademark 





lent resistance to synthetic and petroleum base 
fluids up to 350° F., and function well in propane 
up to 500° F. For temperatures as low as -350° 
F., C/R recommends Teflon* compounds, 

C/R Sirvene engineers have an intimate knowl- 
edge of these elastomers. They also have perfected 
special techniques in processing which still further 
improve the physical properties of the molded 
parts. If your problem involves high or low tem- 
peratures, close tolerances, and compatibility in 
advanced design fuel, lubricant or hydraulic sys- 
tems, get in touch with us at once. We have the 
skill and the facilities to help you. 


Offices in 55 principal cities. See your telephone book. 
In Canada: Chicago Rawhide Mfg. Co. of Canada, Ltd., Brantford, Ontario 
Export Sales: Geon International Corp., Great Neck, New York 
c/R propucts: C/R Shaft & End Face Seals « Sirvis-Conpor mechanical leather cups, 


packings, boots « C/R Non-metallic gears 
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“l GYLINDERS 


SPECIFY 


B&W Job-Matched seamless mechanical tubing 








B&W’s comprehensive quality control procedure provides. . . 


e good surface finish e dimensional accuracy 
e controlled uniform mechanical properties 
Quality is only one of the many reasons why it pays to specify B&W Seam- 
less Mechanical Tubing. And remember, matching tubes to jobs assures low 
Optimum cost as well as ease of finishing. For more information call your 
local B&W District Sales Office or write for Bulletin TB-418. The Babcock & 
Wilcox Company, Tubular Products Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 
vateen tilt TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Air-Cooled Diesel Drives Army’s Versatile M-60 


Rigged for submersion, 


Detroir—Arctic, desert, or under- 
water environments are taken in 
stride by the Army’s big M-60 main 
battle tank. It’s designed for 
worldwide travel, in temperatures 
ranging from —65 to 125 F. 

The 51-ton vehicle owes much of 
its versatility to a powerful V-12 air- 
cooled diesel engine developed over 
the past five years by Army Ord- 
nance and Continental Aviation and 
Engineering Corp. Rated at 750-hp, 
the engine displaces 1790 cu in., pro- 
duces 1710 lb-ft of torque at 1800 
rpm, and gets 65 per cent more ton- 
miles per gallon of fuel than the 
gasoline engine it replaces. 

Weight of the rugged diesel has 
been minimized by extensive use 
of aluminum. Crankcase, cylinder 
heads, pistons, oil pan, and numer- 
ous other engine components are 
made of aluminum alloy. Each 
individually replaceable cylinder as- 
sembly consists of a finned, cast- 
aluminum cylinder head which is 
screwed and shrunk on a steel bar- 
rel. An aluminum cooling-fin muff 
is cast directly onto the barrel. The 
5.75-in. diameter pistons are cam- 
ground aluminum forgings. 

According to Continental Engi- 
neering officials, the new engine 
has been vehicle tested to eight 
times its normal expected life since 
first deliveries were made to the 
Army late in 1959. It is expected to 
be used in a variety of future heavy- 
duty tracked vehicles. 
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the watertight M-60 breathes 
through snorkels when fording an ordinary river or stream. 


Performance at extreme angles and 
cooling under all-possible environments 
are two design problems common to 
tank engines. Army's new diesel is 
designed to run with no strain at any 
angle up to 30 deg from horizontal. 
A cast-aluminum oil pan of unusual 
configuration is the key. Cooling is 
accomplished by a powerful air-moving 
system that includes two 25-in. diam- 
eter aluminum fans. Driven through 
oil-cooled clutches, the fans are dis- 
engaged during submerged operation 
and when engine temperature drops 
below 100F. Disengagement is con- 


ag BO Bla 
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U. 8. Army Photo 


Because engine-cooling fans are shut off under water, the 
tank's submarine activity is somewhat limited. 


trolled by thermostats which monitor 
ambient air temperature in the engine 
vee and heat radiated from the exhaust 
manifolds. Lightweight aluminum oil 
coolers, similar in appearance to auto- 
mobile radiators, keep lubricating oil 
for the engine and transmission below 
265 F. These coolers, along with the 
cylinder-air deflectors and engine 
shrouds, form a box around the en- 
gine. With fans spinning at their maxi- 
mum speed of 4800 rpm, air is forced 
through the ‘box’ at the rate of 
20,000 cfm. This provides ample cool- 
ing, even if outside air is 125 F. 
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Ask for a sample 
TEST BAR 


The steel bar that has 
high strength WITHOUT 
HEAT TREATING 


Yes, La Salle invites you to test a sample bar of 
the remarkable new FATIGUE-PROOF. This 
amazing new material is its own best 
recommendation . . . as proven by the many 
original equipment manufacturers who have 


already tested (and are using) FATIGUE-PROOF. 


If you are making paris requiring strengths in 
the tensile range of 140,000 to 150,000 psi, and 
want to eliminate the expense or problems of 
heat treating . . . if you want to save production 
costs with a bar that machines faster (25% 
faster than annealed alloys—50% to 100% faster 
than heat treated alloys) and gives you a beautiful 
finish, too... if you want to improve the quality 
of your product while saving money, send us a 
blueprint, drop us a note giving application 
details, or better yet... pick up your telephone 
and call a La Salle sales engineer (REgent 
4-7800, Chicago, Illinois). 





MADE BY THE PROCESS 
Elevated Temperature Drawing 


FREE f 

Get your copy of “a new material,” 
a 24-page booklet which gives 
detailed information on La Salle 
“FATIGUE-PROOF’® steel bars. 


ta Salle STEEL CO. 


1426 150th STREET e HAMMOND, INDIANA 


turers of America’s Most Complete 
Line ¥ Quality Cold-Finished Steel Bars 








Please send me your “FATIGUE-PROOF” Bulletin. 


Name. 





Title 








Company 
Address 





City. 








May 12, 1960 Circle 407 on Page 19 








ENGINEERING NEWS 





One-Minute Movies ... or... Fast Data Access 


a4 dele --t-1-10 Alias 


Raproroll 


Fast-data access is provided by a combination camera-processor-viewer. With 
this equipment, a cathode ray oscilloscope image can be viewed on film in less 
than five seconds. The quick viewer uses a special type of arrested-developer 
Raproroll to prevent fogging; fixing of the film takes place after viewing. 


Syosset, N. Y.—An instantaneous 
photographic developing process, 
which can be used with any 
movie camera, promises to break 
one of industry’s biggest bottlenecks 
—data recording and analysis. 

Rapromatic Inc., announcing the 
process, makes the basic technique 
available in two forms. Known as 
single-stage and two-stage methods, 
each uses “Raprorolls,” or chemical- 
soaked paper rolls, and its own proc- 
essing equipment. 


= 


In the single-stage method, a 
single roll, containing both develop- 
ing and clearing agents, is pressed 
onto the exposed film. Development 
and fixing takes place in less than 
60 sec. The process is independent 
of fim-transport rate, but sensitive 
to temperature. Chief disadvantage 
of the single-stage method is that it 
may require different chemical solu- 
tions for the various types of film 
emulsion. 

In the two-stage method, two rolls 


Raproroll: 


in-camera processor can be clipped to a 16 or 35-mm movie camera. Film is 
loaded as usual into the camera, then threaded through the processor's ex- 


posure gate onto the take-up spindle. 


“Raproroll,'’ placed on the supply 


spindle and threaded onto the take-up spindle, forms a sandwich with the 
film. A spring-loaded roller keeps the two in intimate contact. 





Topics 


Burping Bossy when she needs it 
can save her life; a means of indicat- 
ing when an animal is in danger be- 
cause of bloat may be found in an 
electronic telemetering system which 
indicates high rumen pressure. The 
system requires that a small FM 
transmitter be placed in the rumen 
(first stomach) of the cow. When a 
preselected pressure is exceeded, the 
transmitter sends out a warning sig- 
nal. 

e ee 

Chemical engine, run by “muscle 
power,” is the goal of an Army proj- 
ect which must find a way to change 
chemical energy directly into mechani- 
cal energy without going through a 
heat cycle. The “muscle” for the en- 
gine is an organic film that contracts 
when in contact with an acid and ex- 
pands when in contact with an alkali. 
In a recent demonstration, the film 
lifted small weights. 

eee 


Both kinds of brains—human and 
electronic—will benefit from a current 
project of the electrical engineering 
and biology departments of California 
Institute of Technology. Data derived 
from basic research on the human 
nervous system will be fed into a 
Burroughs 220 computer programmed 
to prepare a mathematical model of 
the human mind. Rapid simulation of 
brain functions will permit unlimited 
testing of hypotheses about human 
thinking. Computer technology is ex- 
pected to benefit from “artificial in- 
telligence” models, and biologists will 
learn of new analogies applicable to 
the nervous system. 

eee 

Personal magnetism may be a way 
of administering medication. Alpha 
iron crystals can be made to carry 
radiation or some therapeutic agent; 
the absorbed crystals are attracted to 
areas of an ailing body where mag- 
nets are applied. 

ee e@ 

Roasting meat from the inside out 
cuts cooking time in half and pro- 
duces juicy roasts and poultry without 
shrinkage, according to Thermo Pin 
Corp. of America. It is accomplished 
with a pin—actually a tube of stain- 
less steel—speared into the meat. The 
pin has aluminum black anodized fins 
on the blunt end; heat absorbed by 
these fins vaporizes liquid sealed in 
the tubing. Vapor rises to the top 
of the tube and condenses into drop- 
lets. As the droplets return to the bot- 
tom of the tube they are revaporized, 
thus providing a continuous cycle of 
vaporization and condensation. 
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WHERE INCREASED TENSILE, IMPACT 
AND TEMPERATURES COUNT... 
MORE ENGINEERS COUNT ON 


MIDVAC STEELS 


Where maximum reliability and minimum rejects, due to 
failure to meet mechanical properties, must be attained... 
more and more engineers are specifying Midvac super alloy 
steels. 

The Midvac process of consumable electrode melting 
eliminates atmospheric contamination, ingot soundness is 
improved, segregation is reduced and workability is in- 
creased, Ingots and billets produced for missile components, 
jet engine and aircraft parts and super bearings show 
increased tensile strength and impact, improved stress rup- 
ture at elevated temperatures and longer fatigue life. 

The table below shows just a few of the many super 
alloys being processed by Midvac. Our metallurgical engi- 
neers are ready to help you select or specify the Midvac 
Steel to meet your requirements. Write for complete 
technical data. 


MIDVALE-HEPPENSTALL COMPANY 
NICETOWN, PHILADELPHIA, PA. 


SUBSIDIARY OF HEPPENSTALL COMPANY — PITTSBURGH, PA. 
Plants: Pittsburgh, Pa. ¢ Bridgeport, Conn. * New Brighton, Pa. 


Percent 

Ultimate ae ig 
' 

Yield Tensile 


Strength .2 Strength — 
. ; 
| 
117,000 psi. 150,500 psi. : 


Percent 


. a 
Melting Elongation Doan nll 


Process 








Properties shown are averages of 25 heats 
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pass by the exposed film; one con- 
tains the chemical solution neces- 
sary to develop the film and the 
second fixes the image. This meth- 
od is faster and has a better tonal 
range than the single-stage version, 
but it has two disadvantages. It is 
dependent on both time and tem- 
perature. However, where the film 
rate is fixed, this method is no more 
complex than the other, and gives 
results faster. If required, special de- 
velopers allow “fast-access” viewing 
5 sec after exposure. 


Separate SIC Category 
For Fluid-Power Equipment? 


Commerce Dept. Survey 
Called First Step 


Wasuincton—The half-billion dol- 
lar annual production of fluid power 
equipment can’t be adequately cate- 
gorized by present classification sys- 
tems, reports the U. S. Dept. of 
Commerce. Products get split into 
various “basket” groupings, and this 
leads to red tape. 

During the Korean emergency, 
fluid-power system manufacturers 
had to obtain their material allot- 
ments from eleven divisions of the 
now defunct National Production 
Authority. Things aren’t that bad 
today—under the Business and De- 
fense Services Administration only 
four divisions are involved—but 
more improvement is still possible. 

Clearer definition of the industry 
is necessary, BDSA feels, so the 
Commerce Dept. surveyed every 
known and possible manufacturer 
of fluid power systems. Basic to the 
recognition of fluid power as a 
Standard Industrial Classification 
industry, the survey turned up 288 
producers of items such as pumps, 
compressors, accumulators, valves, 
and fluid motors. Miscellaneous 
equipment, such as couplings, fit- 
tings, fluids, gauges, hose, piping, 
and tubing, was not considered part 
of the industry. 

Information gleaned includes ma- 
terial consumption and production 
capacity figures and other data of 
value to the Office of Civil and De- 
fense Mobilization. But, perhaps 
most important, now that the in- 
dustry can be described, the SIC 
Fluid Power category has come one 
big step closer to reality. 
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Arc-Jet Engine—New Contender for Space Propulsion 


Using helium or hydrogen as its working fluid, the arc-jet engine can control or 


propel a satellite. 
pressure. 


Engine being checked out (above) is in air at atmospheric 
The same engine, running in a vacuum chamber, simulates the condi- 


tions which it will encounter in changing the position of a space vehicle (below). 


Witmincton, Mass. — An experi- 
mental arc-jet rocket, operating in 
a near vacuum for 47 hr, has pro- 
duced nearly 3/4 lb of thrust. Al- 
though this sounds puny by com- 
parison with the might of present 
day missile engines, it is more than 
ample for the important job of posi- 
tioning satellites or space stations. 

The arc jet joins two other elec- 
tric propulsion systems presently un- 
der consideration for use in space. 
Each system is expected to operate in 
a different specific impulse range. 
A comparison of present propulsion 
systems looks something like this: 

Chemical Rocket—energy from 
the combustion of propellents pro- 
vides millions of pounds of thrust. 
Specific impulse is low, however, in 
the range of 250-300 secs. 

Ion engine—accelerates positively 
charged particles through an elec- 
trostatic field. I,, range is from 10,- 


000 secs upwards. 

Plasma (or Magnetohydrody- 
namic) engine — acclerates highly 
ionized gas through an electromag- 
netic field either continuously or 
in a pulsed manner. I,, range is 
from 1500 secs upwards. 

Arc-jet—simplest and most ad- 
vanced of the high-impulse engines, 
heats gas with an electric arc and 
expands it through a nozzle. I,, is 
in the region of 1000 secs. 

The miniature engine, developed 
by Avco, weighs only 314 lb and 
has been designated the 30 Kilo- 
watt Arc-jet engine. Small thrust 
of this engine imparting a contin- 
uous push on a satellite balanced in 
orbit, would produce a steady accel- 
eration to very high speeds. 

The complete propulsion system 
consists of a fuel supply, an electric 
power supply, and the thrust device. 
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Photo courtesy Greenlee Bros. & Co. 

















Aristoloy Leaded Doubles Tool Life... 


Increases Feed 70% for 


Two divisions of Greenlee Bros. & Co. switched to Aristoloy 4150 leaded. Faster 
machining—feeds and speeds boosted 60 to 70%—and improved surface finish 
were realized by the Machine Division on gears, spindles and shafts. Similar 
benefits were realized by the machine tool maker's Tool Division on machine 
bits, hydraulic rams, pistons and cylinders. Tool life was upped 200%, drastically 
reducing tool costs and eliminating hours of down-time for changes. 


' ARISTOLOY | 


STEELS For complete information about free-machining Aristoloy leaded steels, call the 
———— Copperweld representative in your nearest large city. Write for booklet, 
‘‘A Complete Line of Leaded Steels,”’ or information on standard carbon, alloy 

and stainless grades. 


COPPERWELD STEEL COMPANY 
ARISTOLOY STEEL DIVISION + 4017 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 
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New Navy Attack Bomber Won't Break the Sound Barrier 


Designed to maintain Mach 0.9 at sea level, Navy's new 
A2F1 Intruder will carry ‘‘greater and more varied amounts 
of stores’’ than any other Navy attack bomber. The plane 
also boasts an engineering first: Variable tailpipes. Dropped 
into the tilt position, the pipes direct jet exhaust downward, 
giving the Intruder extra lift for take-off from carriers. ‘'Ex- 
ceptional loitering capability'’ (long, long range) under all 
weather conditions is one of the aircraft's big performance 


virtues. It carries the latest in flight-sensory equipment, in- 
cluding two viewing screens which permit the pilot to ‘‘see’’ 
the ground-air environment below and in front of the aircraft 
regardless of actual visibility. This equipment, coupled to 
an automatic attack-navigation system, allows the pilot to 
function largely as an observer. Built by Grumman Aircraft 
Engineering Corp., Intruder is powered by two Pratt & 
Whitney J52P-6 turbojets delivering 8500 Ib thrust each. 


World's Fastest Computer Will Work for AEC 


IBM’s “Stretch” Will Tackle 


“Unanswerable” Problems 


New Yorx—A computing system 
capable of performing 100 billion 
arithmetic operations per day, and 
costing “upwards of $10 million,” 
will soon start “thinking” at AEC’s 
Los Alamos facility. The computer, 
called Stretch, is being built by IBM 
and is described by the company’s 
engineers as being 75 times faster 
than the now impressive 704, 


According to IBM, Stretch will 
produce solutions to problems so 
huge and complex that they are now 
unsolvable. Here is a sampling of 
what the machine is expected to ac- 
complish: 


e Long-range forecasting of weath- 

er on a world-wide basis. 

® Solution of space research prob- 

lems, involving trillions of calcula- 

tions. 

¢ Mathematical simulation of the 

operations of very large corporations. 
The capabilities of Stretch are 

truly enormous. For example, engi- 

neers have wanted to work out nu- 
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clear reactor designs that would re- 
quire 100 billion computations for 
a single problem. Stretch can han- 
dle this arithmetic in one day. 

Already under study by scientists, 
is a long-range weather forecasting 
job for Stretch. A mathematical 
model of the globe will be set up to 
represent the fluid dynamics and 
thermodynamics of weather—in- 
cluding such factors as radiation 
from the sun, evaporation and pre- 
cipitation in the atmosphere, and 
surface irregularities of the earth. 

A program for controlling and 
balancing the many aspects of large 
corporate operations will also be 
tackled by the system. Until now, 
even the largest computers have 
been unable to simulate all seg- 
ments of very large and complex 
businesses. With Stretch, it will 
be possible to make a complete 
mathematical model of a corpora- 
tion’s operations—showing how var- 
ious management decisions would 
affect these operations. 

One of the many features incor- 
porated in Stretch is a “priority in- 
terrupt device.” It can put aside 


what it is doing and turn to special 
tasks requiring immediate attention. 
For example, the computer could 
interrupt its work to process data 
from a satellite during the brief 
period the satellite passed within 
range. It would give priority to the 
satellite calculations while all other 
parallel functions in the system con- 
tinued without pause. This inter- 
rupt feature allows many users to 
have quick access to the computer. 





The Design Show 


Special feature in this issue of 
MACHINE DESIGN is a guide to 
the fifth Design Engineering Show 
and Conference, which will be 
held in New York May 23-26. 
The Show Guide, beginning on 
Page 219, includes an outline of 
the conference, pictures and de- 
scriptions of new products ex- 
hibited, a list of exhibitors with 
booth numbers, and floor plans 
of the Coliseum. 

MACHINE DESIGN editors will 
be on hand to meet readers who 
are attending the show. Our 
booth is No. 1216. 
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IMPROVE PERFORMANCE 
CUT MAINTENANCE COSTS 
ADD YEARS TO SERVICE LIFE 


Visit Torrington « Booth 48 « American Textile Machinery Exhibition 


progress through precision TORRINGTON BEARINGS 
THE TORRINGTON COMPANY Torrington, Conn. *« South Bend 21, Indiana 
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Fine Details from Side-Glance Radar 

On the horizon or close at hand, an advanced radar system 
will provide pictures with details previously thought im- 
possible. Developed by the University of Michigan's Willow 
Run Laboratories for the Army Signal Corps, it differs from 
previous systems in its ability to ‘‘see’’ distant objects with- 
out the distortion common to cameras and the human eye. 
The system is built in two parts: The radar itself, carried 
aboard a plane, and the signal processing equipment, con- 


tained in an Army van. As the plane flies along, its short 
antenna sends radar pulses, and records the echoes on film. 
The ground based processor later translates the film into a 
picture of constant resolution, as good as one taken with an 
extremely long antenna. Typical pictures (above), taken 
from a plane many miles away, appear almost as if they 
were taken from directly overhead. Details of operation and 
range of the system remain classified. 


AFL-CIO Drafts Engineer Union Plans 


Labor Officials Meet at Harvard, 
Set the Stage for Future Action 


A “blueprint” to bring engineers, 
scientists, and technicians within 
the orbit of organized labor has been 
issued by the AFL-CIO, following a 
recent seminar of ten unions at 
Harvard University. The unions’ 
plans, as revealed in a summary re- 
port of the meeting, remain some- 
what vague, with more emphasis 
on the problems than the solutions 
in finding ways and means to over- 
come the admitted reluctance of 
the engineers, scientists, and tech- 
nicians to look to the unions for 
their welfare. However, the of- 
ficial summary of the meeting states 
that the trade-union movement 
must find the way to bring profes- 
sional and technical employees into 
the “fold.” 

At the root of the unions’ con- 
cern are census figures reflecting 
critical changes in the composition 
of the industrial labor force. Be- 
tween 1952 and 1959, the number 
of semiskilled industrial workers de- 
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clined 5 per cent, and nonskilled 
workers lost 12 per cent of their 
strength. The number of profession- 
al and technical employees in in- 
dustry, however, increased by over 
60 per cent. 

The union believes that occupa- 
tional problems facing professional 
and technical employees are, in 
come cases, similar to those of the 
typical production and maintenance 
worker. But it also recognizes 
many differences and calls for shifts 
in union organization and policy 
to meet them. The contrasting 
needs of professional-technical em- 
ployees and production-maintenance 
workers are summed-up this way 
by the union: 
© Pensions: Little difference is seen 
in the real needs of the two groups. 
It is noted, however, that profes- 
sional workers seem to take more 
interest in the technical details and 
mathematics of pension and wel- 
fare plans. Special committees of 
professional workers to study pen- 
sion and welface financing are sug- 
gested as a possible concession to 


the professionals. 

© Wage Systems: Unions see, in the 
wage area, both their strongest bar- 
gaining point and their greatest 
need for a shift in thinking. While 
the production-maintenance worker 
expects to be paid on the basis of 
the job he holds, the professional 
expects to be paid as much for his 
knowledge, training, and ability as 
for his actual duties. This makes for 
the professional’s acceptance of mer- 
it rating systems. As a union sell- 
ing point, the report states that re- 
gardless of wage-systems employed, 
professional and technical employees 
are as much interested in getting 
pay raises—by any means—as are 
production and maintenance work- 
ers. 

® Seniority: Traditional union atti- 
tudes on seniority are seen requir- 
ing considerable revision for accep- 
tance by professionals. The nature 
of work performed by professionals, 
and their high regard for excellence 
of performance, is felt to minimize 
the importance of seniority in pro- 
motion. As far as layoffs are con- 
cerned, professionals’ attitudes are 
thought to be more in line with 
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Machine Design 
Has New Publisher 


Robert L. Hartford, business man- 
ager, has been named publisher of 
Macuine Desicn. In his new ca- 
pacity he will serve as liaison be- 
tween top management and the 
entire Macuine Desicn staff. The 
appointment is one of several organ- 
izational changes announced during 
the past month by Penton Publish- 
ing Co. 

A graduate of Ohio University, 
Mr. Hartford joined Penton in 1936 
as an editor on Steel. His name first 
appeared on MacuiIneE DEsIGN’s 
masthead in early 1938, when he be- 
came Pittsburgh editor for all Penton 
magazines. In 1945 he returned to 
Cleveland to become manager of 
market research and four years later 
was named business manager of 
MacuineE Desicn. 





traditional union policy, and in the 
case of many types of technical 
workers, little conflict is seen with 
traditional policy, both in promo- 
tions and layoffs. 

The report predicts that the na- 
ture of mass employment will make 
professional and technical employees 
realize that to management, they 
are just workers. When 5000 or 
10,000 engineers and_ technicians 
work for one company, and where 
the individuality and self-determi- 
nation are lost, the report declares 
that professionals and technicians 
will come to realize their only hope 
of maintaining satisfactory control 
of their occupational and social stat- 
us lies in collective bargaining. In 
addition, the unions believe that the 
vast numbers of professional and 
technical employees now required in 
industry will cause companies to 
change their traditional attitude of 
considering them as a fixed cost, 
and will greatly reduce the job se- 
curity enjoyed by these individuals. 

The union admits that achieve- 
ments in organizing professional and 
technical workers to date have been 
limited, and that there is no easy 
solution to the problem. However, 
in the view of the report, the man- 
ner in which organized labor has 
“transformed” itself in the past to 
meet changing conditions is proof 
that the organization of professional 
and technical employees will be ac- 
complished. 
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900° F. STOCK BEARINGS 


PERMIT RAPID SOLUTIONS TO HIGH-TEMP PROBLEMS 





TYPE: Deep groove radial. 
SIZES: 200, 202, 204 and 206. ACCURACY: ABEC-5. 
BALLS AND RACES: High speed steel. LUBRICATION: None. 





RETAINERS: Machined, land riding. 











THESE NEW ITI ball bearings are for use at elevated 
temperatures up to 900° F. At such temperatures, their load 
capacity is greater than any other bearings of like size, and 
they have unusual dimensional stability. They open new 
horizons in developmental work, because (1) they provide a 
first approximation to the solution of a wide range of high- 
temperature bearing problems; (2) they’re available from 
stock; and (3) they cost far less than custom-made experi- 
mental bearings. 


The suitability of a bearing to any high-temperature 
application depends on many factors.* Upon receipt of ap- 
plication data, we will tell you whether these “off-the-shelf” 
bearings will serve your purpose. Prices and other details 
are also available; and we invite your inquiry. 


*FREE BULLETIN AFB-2 gives details; also describes our work 
in custom-engineered bearings. Write for it. 


INDUSTRIAL TECTONICS, Inc. 


MANUFACTURERS OF PRECISION BALLS AND BEARINGS 
3669 JACKSON RD., ANN ARBOR, MICH. 


BEARING DIVISION PLANT: COMPTON, CALIFORNIA 
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if your production problem puts you 
squarely in the middle of not ready 
and not yet—quotas too high for 
hand tool crimping yet not high 
enough to justify installation of AMP 
automatic machinery—you'll find a 
minimal investment, speed-up 
answer in the AMPORTAMATIC Tool. 


The AMPORTAMATIC Tool is 
designed for continuous use to 
precision crimp a variety of AMP 
terminal types in a wide wire size 
range. For volume, bench production 
or for hard-to-reach locations— 
anywhere along the production line 
—the AMPORTAMATIC Too! delivers 
a single crimp or a fast series of 
crimps with complete reliability. 


Think there's room for this versatile 
performer in your lineup? Then you'll 
want to know more about the 
portable AMPORTAMATIC Tool. 


Send for the full story today! 














Visit us at the 1960 Design Engineering Show, New York Coliseum. May 23-26, 1960, Booth 1303 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia e Canada « England « France Holland « Italy « Japan « West Germany 
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Actuators, Edit. 243, 438 

Adhesives, Edit. 231, 290, 316, 361, 368 
Alloys, high-temperature, Adv. 68 
Aluminum and alloys, Adv. 107, 324, 442 
Amplifiers, Edit. 400 

Automobiles, Edit. 40 

Atomic energy, Edit. 22 


Bearings, Adv. 453 
ball, Edit. 225; Adv. 15, 21, 65, 84, 90, 
295, 316, 318, 321, 350, 370, 389, 464 
miniature, Adv. 258, 367 
needle, Adv. 13 
roller, Edit. 221, eens Adv. 13, 84, 86, 117, 
122, 295, 334, 346, 350, 365, back cover 
sleeve, Edit. 229, 237, 239; Adv. 74, 357, 
369, 432, 447, 459 
Bellows, Adv. 96 
Belts, transmission, Edit. 232; Adv. 138, 150, 
423 


Beryllium, Edit. 252 

Blowers, Adv. 328, 382 

Books, Edit. 430 

Brakes, Edit. 224, 239, 444; Adv. 98, 266, 337, 
406, 409, 449 

Brass (see Copper and alloys) 

Brazing alloys, Adv. 270 

Bronze (see Copper and alloys) 

Bushings, Edit. 227; Adv. 471 


Cameras, high-speed, Edit. 200 
Capacitors, Edit. 351, 368, 378 
Caps, Adv. 311, 460 
Casters, Edit, 224; Adv. 287, 451 
Castings, 
centrifugal, Adv. 148, 410 
die, Adv. 168, ~ 425, 448, 469 
investment, Adv. 113 
iron, Adv. 398 
meehanite, Adv. 310, 405 
nonferrous, Edit. 238; Adv. 125 
steel, Adv. 128 
Ceramics, Edit. 22, 241; Adv. 81 
Chain, 
conveyor, Edit. 235; Adv. 79, 273 
transmission, Adv. 150, 277, 314, 325, 360 
Circuit breakers, Edit. 333 
Clamps, Adv. 368, 462, 465, 466 
Closures, Adv. 455 
Clutches, Edit. 224, 241, 440, 441; 
152, 337, 383, 393, 400, 409, 4 
Coatings, 
decorative, Edit. 228, 271 
protective, Edit. 228, 386; Adv. 53, 452 
Cold heading, Adv. 396 
Compressors, Adv. 456 
Computers, Edit. 23, 393; Adv. 477 
Connectors, electric, Edit. 224, 232, 302, 346, 
358; Adv. 106 
Contactors, Adv. 301 


Controls, 
electric, Edit. 179, 202, 254, 266; Adv. 
103, 108, 261, 286, 443 


Adv. 71, 


hydraulic, Edit. 226, 316; Adv. 73 
mechan , Edit. 204, 236; Adv. 108, 124, 
135, 199, , 465 


Converters, Adv. 45 
torque, Edit. 188 
Copper and alloys, Edit. 230, 276, 313; Adv. 
, 118, 141, 276, 331 
Counters, Adv. 332, 
Couplings, 
— flow, Edit. 227, 235, 237, 313; Adv. 


shaft, Edit. 225, 233, 297; Adv. 140, 399, 
412, 457, 464, 467 
Cycle sequence charts, Edit. 185 
Cylinders, 
hydraulic, Edit. 338; Adv. 58, 
355, 465, 467 
poe, Edit. 361, 382; Adv. 
4 


Diaphragms, Adv. 2 
Differentials, mechanical, Edit. 242 
Domestic appliances, Edit. 30 


Drafting equipment, Edit. 225, 231, 234, . 
397, 398; Adv. 31, 35, 41, 78, 255, 330, 
339, 347, 385, 416, 446, 459, 460 


Drives, adjustable speed, Edit. 230, 233, 
68; Adv. 56, 134, 374, 426, 432, 468 
electromagnetic, Edit. 180 
right angle, Edit. 288; Adv. 463 


Electric equipment (see specific type) 
Electronic equipment, Edit. 34, 222, 243, 396; 
Adv. 69 


Engineers, Edit. 22, 32 

Engineering department (see Management or 
Drafting) 

Engineering Organization, Edit. 170 

Engineering technician, Edit. 24 

Engines, Adv. 431 

Extrusions, Adv. 451 


Fasteners, 
bolts, studs, screws, Edit. 228, 290, 310; 
Adv. 70, 91, 94, 102, 145. 264, 302, 304, 
307, 342, 400, 457, 458, 471. inside back 


cover 
oa Edit. 226, 237; Adv. 80, 102, 260, 
6 


nuts, Edit. 223, 226, 241, 302, 320; Adv. 
256, 341, 429, 438, 462 
pin, Adv. 430, 468 
quick operating, Adv. 75, 375 
retaining rings, Adv. 61, 126 
rivet, Adv. 271, 291, 313, 387 
Feeders, parts, Adv. 293 
Felt, Adv. 466 
Fiber, Adv. 284, 349, 379, 463 
Filters, Edit. 235, 238, 314, 438; Adv. 136, 451 
Finishes (see Coatings) 
Fittings, pipe, tube, and hose, Edit. 221, 225, 
235, 238; Adv. 57, 44 
Forgings, Adv. 107, 119, 317, 377 
Forming, Edit. 220, 223, 273; Adv. 260, 340 


Gages (see also Instruments), pressure, Adv. 48 

Gaskets, Edit. 231, 308; Adv. 64, 267, 453 

Gear boxes, Edit. 228 

Gears, Adv. 51, 121, 129, 268, 354, 394, 397, 
411, 450, 454, 461, 463, 469 


Generators. electric, Edit. 40, 46, 382 
Glass fiber, Adv. 435 

Governors, Edit. 322, 380 

Grilles, Adv. 470 


Heaters, Adv. 50, 396, 403 


Hose, 
metallic, Edit. 234; Adv. 137, 439 
nonmetallic, Edit. 230, 240, 330; Adv. 89 
Honeycomb materials, Edit. 308 
Hydraulic equipment (see specific type) 
Hydraulic fluid, Adv. 420 


Instruments, Edit. 390; Adv. 44, 285, 297, 361, 
448, 453, 470 


Jacks, worm gear, Adv. 336, 468 
Knobs, Adv. 320, 455, 469 


Latches, Edit. 288; Adv. 450 
Least squares method, Edit. 210 
Lighting, Edit. 48; Adv. 42 
Locks, Edit. 241; Adv. 445 
Lubricants, Edit. 230, 340 
Lubrication, 


equipment, Edit. 238; Adv. 263, 265, 461 
systems, Adv. 1 


Magnets, Adv. 388 

Materials handling equipment, Adv. 452 
Meetings, Edit. 48 

Metals (see specific type) 

Metalworking equipment, Adv. 16, 36, 147, 271 
Meters, Edit. 256 


Motors (electric) 
fractional and integral hp, Edit. 202, 348, 
364, 369; Adv. 33, 47, 62, 82, 109, 112, 
by 160, 330, 345, 348, 362, 371, 416, 


Edit. 220, 7 310; Adv. 131, 
44 
subfractional hp, Adv. 46, 62, 82, 338 
synchronous, Edit. 293, 354, 37: 
Motors, torque, Edit. 336; Adv. 294 


Mountings, vibration and shock, Edit. 230, 
445; Adv. 269, 329 


Nameplates, Adv. 455 
Nickei and alloys, Adv. 309 


Packings, Edit. 221, 229, 235, 438; Adv. 43, 
139, 267, 414, 420 


Pillow blocks, Edit. 220, 225 


Plastics, Exit. 226, 227, 228, 230, 264, 294; 
Adv. 52, 99, 114, 139, 282, 320, 423 
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Microfilm copies are available frem University Microfilms, 313 N. First St., Ann Arbor, Mich 
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SUBJECT INDEX (continued) 





creep and relaxation, Edit, 205 
laminates, Edit. 306, 385, 386; Adv. 60, 


254, 353 

molding, Adv. 29, 133, 157, 352, 401, 461 
Plugs, Edit. 239; Adv. 311, 460, 466 
Pneumatic equipment (see specific type) 
Polyhedrons, Edit. 209 

Potentiometers, Edit. 330 

Powder metallurgy, Adv. 144, 358, 447 
Printed circuits, Edit. 23 

Pulleys (see also Sheaves), Edit. 376 


Pumps, 

hydraulic, Edit. 224, 237, 240, 341; Adv. 
92, 109, 112, 274, 296, 308, 323 

pneumatic, Adv. 444 


Pushbuttons, Adv. 149 


Recorders, Adv, 77 
Rectifiers, Edit. 325 


Reducers, speed, Edit. 220, 233, 235, 341; 
110, 132, 163, 164, 268, 306, 


Relays, Edit. 224, 269, 360, 369; Adv. 85, 301, 


Adv. 


Resistors, Edit. 380 
Rheostats, Adv. 308, 312 
Rotary joints, Adv. 457, 459, 463 


Rubber, Edit. 222; Adv. 59, 158, 303, 390, 
22, 467 


Screws, power, Edit. 240; Adv. 159, 376, 424 
Seals, Edit. 243, 275, 290, 294, 440, 444; Adv. 
2, 58, 120, 146, 165, 257, 272, 279, 380, 
413, 414 
mechanical, Adv. 130 
8 
flexible, Adv. 378, 452 
Shapes, special, Adv. 156 
Sheaves (see also Pulleys), 
251 


Edit. 232; Adv. 


Shims, Adv. 123 
Shock absorbers, Edit. 226 
Silicones, Adv. 417 
Slip rings, Adv. 408 
Spindles, Edit. 374; Adv. 448 
Springs, Edit. 177, 228, 300; Adv. 300, 415 
Sprockets, Adv. 275 
. 43, 271; Adv. 7, 9, 
327, 364, 391, 418 
stainless, Adv. 259, 281, 336 
Switches, Edit. 222, 229, 230, 234, 236, 242, 
288, 364, 371. 388, 
298, 404, 454, 


11, 66, 101, 


Systems, 
hydraulic, Adv, 72, 381 
pneumatic, Adv. 359 


Tape, Edit. 306 

Terminals, Adv. 469 

Thermocouples, Edit. 273 

Thermometers, Adv. 49 

Thermostats, Adv. 76, 95, 166, 262, 449, 464 
Timers, Adv. 322, 351, 392 

Transistors, Edit. 304, 338, 356 


Transmissions, adjustable speed, Edit. 229. 
231, 318; Adv. 458, 462 

Tubing, Adv. 5, 137, 145, 319, 326, 384, 430, 
437, 450 

Turbines, Edit. 178 


Universal joints, Adv. 135, 154, 289, 333, 408, 
449 


Valves, 

hydraulic, Edit. 221, 231, 232, 239, 297, 
304, 343, 348, 356, 385, 388; Adv. in- 
side front cover, 27, 97, 266, 283, 305, 
318, 359, 380, 433, 446, 470 

pneumatic, Edit. 221, 288, 290, 360, 366; 
Adv. inside front cover, 96, 253, 283, 
315, 434, 440, 441, 456 


Ways, Adv. 436 

Welding, Edit. 23; 
Wheels, Adv. 466 
Wire iy wire products, Edit. 320; Adv. 167, 


Adv. 162 
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CIRCLE ITEM NUMBERS—Throughout the magazine, each advertise- 
ment carries an Item Number for use in requesting further information. 
All product descriptions, announcements and Helpful Literature items are 
also numbered, and for greater convenience are indexed below by Item 


Numbers. 


EDITORIAL CLIPSHEETS—So you won't have to “clip” this issue, 
we'll be glad to send a personal copy of any article as long as the 


supply lasts. 


place provided on the Yellow Card. 


Just fill in the page number and title of article in the 








Index to New Parts & Helpful Literature 


BY ITEM NUMBERS 





HELPFUL LITERATURE— descriptions start on page 278 


ITEM 
NUMBER 
Laminated Plastics 
All-Stainless-Steel Filters. 836 
Ceramic Magnets 837 
Transformers, Filter Reac- 
838 
Control Valves 839 
Switeh-Cireuit Assemblies. 840 
841 
Fluid Filter Elements .... 842 
Liquid Springs 843 
Silicone Products R44 
Slip-Ring Assemblies .... 845 
Miniature Potentiometers . 846 
Insulating Material ...... 847 
Pressure Hose, Couplings. 848 
Three-Way Valves ....... 849 


NEW PARTS & ENGINEERING EQUIPMENT— descriptions start on page 288 


Insert Valves 

Fastener Assembly 
Right-Ang.e Gear Drive .. 882 
Subminiature Circuit 


High-Pressure Seals ..... 
Quick-Exhaust Valve .... 
Self-Tapping Setscrew ... 
One-Part Adhesive . 888 
Universal Drive Tensioner 889 
Synchronous Motor ...... 890 
Polyurethane Foam ...... 891 
Back-Up Rings 892 
Metering Control Valve .. 893 
Self-Sealing Coupling .. 894 
Liquid Spring 895 
Rack and Panel Connectors 896 
coce 897 
High-Pressure Valve 898 
Mesa Transistors 899 
Pressure-Sensitive Tape .. 900 
Paper-Base Laminate .... 901 
All-Metal Honeycomb .... 902 
Tantalum-Shielded Gaskets 903 
Worm-Gear Motor ....... 904 
Panel Screw Assembly ... 905 
Flexible Couplings 906 
Sulfur-Copper Alloy ..... 907 
Filter Elements ......... 908 
Component Holders ...... 909 
Two-Part Adhesive ...... 910 
Hydraulic Power Check 
911 
Multispeed Transmission.. 912 
Air-Hydraulic Boosters .. 913 


ITEM 
NUMBER 

Custom Ceramics 
Molybdenum Products ... 851 
Centrifugal, Turbine Pumps 852 
Precision Thermostats ... 853 
Air, Heat. Fluids 854 
Pump Motors 855 
Cap Screws 856 
Small Panel Meters 857 


858 

. 859 

860 

861 

Tantalum-Foi! Capacitors. 862 
Ten-Turn Potentiometers . 863 
Angle Valve ...... . 864 


ITEM 
NUMBER 

Instrument Wire 
Self-Clinching Fasteners .. 915 
O-Ring Compound ....... 916 
Centrifugal Governor .... 917 
Silicon Power Rectifiers .. 918 
Assembly System 919 
Servomotor Gearheads ... 920 
Pressure Hose ..... . 921 
Trimmer Potentiometer | -+- 922 
Circuit Breaker 923 
Recirculation Pipe 924 
Stepping Motor 925 
Multihead Transistors ... 926 
Hydraulic Cylinders 927 
Medium-Soft Grease 928 
Miniature Switch ........ 929 
Speed Reducers 930 
Small Impeller Pump .... 931 
Check Valve 932 
Pushbutton Switches 933 

Cable Connectors, 
Accessories 934 


Subminiature Servo Valve 
Subminiature Switch 
Miniature Capacitors 
Synchronous Motors 
Miniature Gearhead 
Two-Way Valve 
Germanium Transistors .. 
Coaxial Cable Connectors. 
Molding Compound . 
Check Valves 

Latch-In Relay 
Rubber-Base Adhesive ... 
Air Cylinders 


Electric Eyes 

Capacitors 

Instrument Bearings 
Drive Belting 

Electronic Instruments 
Eccentric Valves . 

Fluid Couplings 
Miniature Ball Bearings .. 
Strain Gage 

O-Ring Handbook 
Stainless-Steel Shapes 
Pilot Lights and Lamps .. 
Thin-Film Coatings 
Power-Steering Components 878 
Steel Castings 


ITEM 


Open Motors 
Pressure Switches . 
Vacuum Valves ..... ° 
Tantalum-Foil Capacitors. 
Film Adhesives .......... 
General-Purpose Motors .. 
Time-Delay Relay ...... 
Rotary Switches ........ 
Self-Clinching Fasteners .. 
Grinding Spindles 
Miniature Pressure Switch 
Conveyor Pulley ... 
Strainer Assembly 
Synchronous Motor 
Precision Film Capacitors 
Air Governor .......... 964 
Variable Resistors ...... 
Servo Motor-Generator 
Air Cylinders ..... 
Mylar-Vinyl Laminate 
Shuttle Valve 
Industrial Laminate .. 
Insulating Varnish 
Toggle Switch 
Shutoff Valve ........ 
Co-ordinate Computer Aid 
Bellows Flowmeter ...... 
Moderate-Priced Computer 
Lead Holder ....seeesees 
Breadboard Components .. 
Roll File@ ....ccscccccees 
Transistor Outline 
Template 
Tracing Pencil 
Power Supply Modules ... 
DC Amplifier .......++6. 
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401 431 491 521 551 581 611 641 671 701 731 761 791 821 
402 432 492 522 552 582 612 642 672 702 732 762 792 822 
403 433 493 523 553 583 613 643 673 703 733 763 793 823 
404 434 494 524 554 584 614 644 674 704 734 764 794 824 
405 435 495 525 555 585 615 645 675 705 735 765 795 825 
406 436 496 526 556 586 616 646 676 706 736 766 796 826 
407 437 497 527 557 587 617 647 677 707 737 767 797 827 SEND COPIES OF FOLLOWING ARTICLES IN THIS ISSUE 
408 438 498 528 558 588 618 648 678 708 738 768 798 828 
409 499 529 559 589 619 649 679 709 739 769 799 829 
410 500 530 560 590 620 650 680 710 740 770 800 830 


4ll 501 531 561 591 621 651 681 711 741 771 801 83) 
412 502 532 562 592 622 652 682 712 742 772 802 832 
413 503 533 563 593 623 653 683 713 743 773 803 833 
414 504 534 564 594 624 654 684 714 744 774 834 CARD INVALID WITHOUT COMPANY NAME—TYPE OR PRINT 
415 505 535 565 595 625 655 685 715 745 775 835 NAME 
416 506 536 566 596 626 656 686 716 746 776 836 
417 507 537 567 597 627 657 687 717 747 777 837 TITLE 
418 508 538 568 598 628 658 688 718 748 778 838 
419 509 539 569 599 629 659 689 719 749 779 839 COMPANY 
420 480 510 540 570 600 630 660 690 720 750 780 840 


421 481 511 541 571 601 631 $61 691 72) 75) 781 84) PRODUCT MANUFACTURED 
422 482 512 542 572 602 632 692 722 752 782 842 872 
423 483 513 543 573 603 633 693 723 753 783 843 873] ADDRESS 
424 484 514 544 574 604 634 694 724 754 784 844 874 
425 485 515 545 575 605 635 695 725 755 785 845 8754 CITY 
426 486 516 546 576 606 636 696 726 756 786 846 876 
427 487 517 547 577 607 637 697 727 757 787 847 8774 STATE 
428 488 518 548 578 608 638 698 728 758 788 848 878 


429 489 519 549 579 609 639 699 729 759 789 849 879 
430 490 520 550 580 610 640 670 700 730 760 790 820 850 880 Do not use this card after July 12, 1960 
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401 431 461 491 521 551 581 611 641 671 701 731 761 791 821 8519 gas os oe 34 
402 432 462 492 522 552 582 612 642 672 702 732 762 792 822 852 896 926 936 976 
403 433 463 493 523 553 583 613 643 673 703 733 763 793 823 853 977 
404 434 464 494 524 554 584 614 644 674 704 734 764 794 824 854 
435 495 525 555 585 615 645 675 705 735 765 795 825 855 4 939 979 
436 49% 526 556 586 616 646 676 706 736 766 796 826 856 
437 497 527 557 587 617 647 677 707 737 767 797 827 
438 528 558 588 618 648 678 708 738 768 798 828 FOLLOWING ARTICLES IN THIS ISSUE 
439 529 559 589 619 649 679 709 739 769 799 829 
440 530 560 590 620 650 680 710 740 770 800 830 


531 561 591 621 651 681 711 741 771 831 

532 562 592 622 652 682 712 742 772 832 

533 563 593 623 653 683 713 743 773 833 
534 564 594 624 654 684 714 744 774 834 

535 565 595 625 685 715 745 775 835 CARD INVALID WITHOUT COMPANY NAME—TYPE OR PRINT 
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537 567 597 687 717 747 777 837 
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425 695 725 755 785 815 
426 696 726 756 786 816 CITY ZONE_ 
427 697 727 757 787 817 
428 698 728 758 788 818 STATE 
429 699 729 759 789 819 9 
430 610 670 700 730 760 790 820 880 Do not use this card after July 12, 1960 
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433 463 493 523 553 583 613 643 673 703 733 763 793 823 853 927 4 
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434 494 524 554 584 614 644 674 704 734 764 794 824 929 939 
435 495 525 555 585 615 645 675 705 735 765 795 825 910 920 950 960 990 1000 
436 496 526 556 586 616 646 676 706 736 766 796 826 

437 497 527 557 587 617 647 677 707 737 767 797 827 FOLLOWING ARTICLES IN THIS ISSUE 
438 498 528 558 588 618 648 678 708 738 768 798 828 
439 499 529 559 589 619 649 679 709 739 769 799 829 
440 500 530 560 590 620 650 710 740 800 830 
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one-piece, bronze 
snap-over separator ----> 


News from KAYDON! 
Reali-Slim bearings “off the shelf’ 
...prices slashed up to 76% 


90 sizes— 4” to 12” bore— 
1/,” to 1” width and cross-section 


Drastic price reductions — on Kaydon new type 
“CP” Reali-Slim bearings! Volume production and 
new bronze snap-over separator permit price reduc- 
tions from 33 to 76%, depending on size. 

Save on bearing cross-section and weight — Reali- 
Slim is the world’s thinnest radial ball bearing. Many 
sizes of type “CP” are less than 15% of the weight, 
34% of the width and cross-section of comparable, 
extra-light bearings. 


Type “CP” with new one-piece, bronze snap-over 
separator — Major applications include machine 
tools; farm, textile and paper machinery; printing 
presses; pumps and gear boxes; missiles, aircraft and 
radar; gun turrets and dozens of related installations. 

Kaydon bearing engineers are prepared to give 
you valuable help with technical thin-section bearing 
applications. 


New “CP” Reali-Slim bearing bulletin 
includes prices — gives you full details 
on these 90 sizes of Reali-Slim bearings 


with Conrad deep-groove, ball-radial con- Se 
- YI] ] \ struction. Write for your free copy today. 
ee 0 ee CORP. 


———_—______—_————— MUSKECGCON*MICHICAN 


All types of ball and roller bearings — 4” inside diameter to 178” outside diameter . 
Taper Roller © Roller Thrust ¢ Roller Radial « Needle Roller * Ball Radial © Ball Thrust Bearings © 4-Point Contact Ball Bearings 
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TRENDS 


in management—"just the facts" may not be enough 


The old Army adage—“Even if you’re wrong, do something!”—may prove to 
be good advice for the engineer with management aspirations. Summing up 
an SAE panel discussion on manager development, K. W. Hinsch (Kimberly- 
Clark Corp.) warns that too logical, too factual thinking can be a disad- 
vantage to the engineer faced with management problems. “Managers often 
have to make decisions before sufficient facts are available . . .” The engineer- 
manager may be in trouble if “he has difficulty seeing the lack of what he 
calls ‘facts’ as the most important and dominating fact.” The result, says 
Hinsch, is “decision making by default.” He recommends broadening an en- 
gineer’s management potential by exposing him to on-the-job problems, not 
lecture courses and trumped-up executive problems. 


BLS looks for better manpower estimates 


Estimates of engineer shortages (or surpluses) will move to firmer ground 
if a new Bureau of Labor Statistics project works out. The real need, says 
BLS, is for “reasonably accurate” long-range projections on demands for 
engineering and scientific personnel. Equally important is development of a 
system for checking and improving such estimates at regular intervals. Start- 
ing with two major industries—electrical equipment and chemical—BLS 
will mine its files for existing trend data, hold interviews with many officials. 
Eventually, the Bureau will supply accurate projections to employers wres- 
tling with engineer-scientist recruiting policies, training, salaries, etc. 


wanted: advance welcome for atom-powered ships 


Designers of nuclear merchant ships, concerned about matters of harbor hos- 
pitality, recall that the welcome mat was pulled out from under SSN Nautilus 
by at least one European port. Concerned with the problem, two University 
of Michigan experts on the legal aspects of atomic energy contend that in- 
ternational safeguards (when developed) must give assurance of port access 
to a ship operator in advance of construction. In a new book, International 
Control of Nuclear Maritime Activities, L. M. Hydeman and W. H. Ber- 
man contend that present U. S. and British positions “. . . are unrealistic for 
nations which lack sophistication in the nuclear art.” 


combustion bonus from ceramics 


Smog fighters (L.A.’s are probably most famous) may get help from a not- 
too-well-understood phenomenon—catalytic action occurring in ceramic-coated 
combustion chambers. Tests demonstrate that oxygen-deficient ceramics like 
ceria—applied by flame or plasma spray—speed up fuel-burning rates in 
diesels and gasoline engines. Result is a significant reduction in the volume 
of incomplete-combustion products in the exhaust. Normally sprayed on to 
thermally insulate the combustion chamber, MO, ceramics yield another 
bonus—a cutback in carbon and varnish deposits. 





components are printed too, on new circuit boards 


Cast printing—a fast, low-cost method of making printed circuits by injection 
molding techniques—may revolutionize circuit-board technology. Space Com- 
ponents Inc., Washington, D. C. describes the new process as the simultaneous 
casting together of conducting metals, insulating plastics, and ceramics, to 
produce printed circuits and circuit components. According to Stanley Reed, 
S-C president, batteries and resistors have already been made by cast-printing 
methods. He said the process is unusually fast: Boards are injection molded 
in 10 seconds—a fact which also keeps cost of the finished product at a min- 
imum. S-C*has been working on cast printing for about four years; says it 
is now ready for commercial exploitation. 


what next: unions for computers? 


Electronic computers—until now, pretty carefree engineering aides—may 
soon be forced to learn supervisory skills. Bendix Aviation Corp. started the 
business with G-20, a new high-speed electronic data-processing system. 
G-20 Central, it seems, has been given some very smart subordinates called 
Control Buffers. Once told what to do, these “staff members” proceed on 
their own, reading punched cards or tape, look up data on magnetic tape, 
and print out their findings. If Central is too busy with more important 
work to listen to the answers, it “confers” with the subordinates at a more 
convenient time. The scheme, says Bendix, gets around a human-like short- 
coming common to older computer systems—the inability to delegate authority. 


low-temperature welding cuts distortion 


Drastic reductions in the temperatures of diffusion welding are reported by 
Battelle Institute. A new technique—based on the use of plated-on inter- 
mediate metals—yields excellent bonds between base metals at temperatures 
as low as 650 F.In one application, Battelle diffusion bonded a beryllium- 
copper sheet to a Monel wind-tunnel throat block with silver and copper 
intermediate metals in the joint. Because of the low temperature required 
(650 F), the distortions encountered in brazing were avoided. According to 
D. C. Martin, Battelle welding specialist, such diffusion-bonded parts have 
been used at temperatures well above bonding temperature. 


man in space—deadweight or supercargo? 


Relatively useless because of weightlessness and not able to handle controls 
as well as instruments, space pioneers won’t do a good job, says Dr. Lloyd 
V. Berkner, president of Associated Universities. Instruments no heavier than 
a space man, his food, and his environment-control system would tell us a 
lot more. However, man still rates tops as a future planet explorer, says Dr. 
Berkner. He can bring back data more efficiently than the huge transmitters 
needed to relay instrument findings. Besides, terrestrial experiments are not 
really suited to other planets, so man is still needed as an observer. 




















S THE TECHNICIAN a profes- 

sional? Many companies think he 
is, others disagree—consider him 
not much more than a permanent 
apprentice. He may even be treated 
like a professional in one depart- 
ment, as a production worker in 
another, Until his potentials are 
understood, he cannot be accurately 
fitted into any engineering effort. 

Industry’s picture of the tech- 
nician is, of course, related to the 
work that he does. But job assign- 
ment is not the whole story: When 
he’s treated as a spare set of hands, 
he cannot be expected to do creative 
work. Yet there’s little doubt that 
technicians want to be identified 
with the engineer group—in the 
1950 census, for example, over 40 
per cent of the people who gave 
their occupation as “engineer” did 
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not hold engineering degrees. 

Many experts feel that technicians 
are in an unenviable “semipro-semi- 
worker” position because they are 
working in an area that did not 
exist twenty years ago. The 
growth of this new area has been 
gradual, and managers have drifted 
into a habit of using technicians 
without setting up formal policies 
for handling them. 

In some cases, technicians are 
mere appendages to the technical 
operation. Companies using them 
this way simply aren’t getting the 
most for their money: They aren’t 
fully tapping a valuable source of 
technical know-how. Technicians 
want to use the abilities they’ve 
developed, often through rigorous 
training in “on-the-job” training, 
armed-service schools, or technical 


institutes. 

Although some feel that “We’ve 
worked hard for two years at the 
institute instead of loafing for four 
at engineering school,” most adopt 
a more realistic attitude. They have 
skills and knowledge that differ 
from, but complement, those of their 
engineer bosses. 


Definitions Differ: 


As commonly used, the term 
“technician” describes a wide range 
of individuals, often with widely 
different educational backgrounds; 
even experts disagree on how much 
and what kind of education the 
term implies. Some authorities feel 
a technician needs only the equiva- 
lent of a high-school or vocational- 
school education in science, and 
that he can gain this education 
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through home study and/or indus- 
trial experience. Others, however, 
set the minimum educational level 
higher, limit the technician title to 
graduates of two-year technical in- 
stitutes or junior colleges. Educa- 
tors associated with technical in- 
stitutes tend to agree with this latter 
view, and sometimes modify it 
by specifying that technicians should 
be graduates cf a particular type 
of school. Evidently, level or type 
of education received does not ade- 
quately describe the technician. 

Other managers describe tech- 
nicians in terms of what they do 
and how much skill they need. The 
U. S. Dept. of Health, Education, 
and Welfare defines “technician” 
this way: 


@ A general term applied to an in- 
dividual who assists with technical de- 


tails in a trade or profession. Uses 
tools, instruments, and/or special de- 
vices to design, illustrate, fabricate, 
maintain, operate and test objects, ma- 
terials or equipment; performs mathe- 
matical and scientific operations, re- 
porting on and/or carrying out a pre- 
scribed action in relation to them. Ex- 
amines and evaluates plans, designs, and 
data; determines action to be taken on 
the basis of analysis; assists in deter- 
mining or interpreting work procedures 
and maintaining harmonious relations 
among groups of workers. 


Two essential factors are included 
in this definition: Technicians are 
proficient in craft and manipula- 
tive skills, and they employ scien- 
tific and engineering knowledge. 

But technician occupations vary 
in the extent and breadth of these 
two ingredients. Categorizing a job 
requires an examination of both 
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R&D Engineer-Technician Ratios 


General 
Manufacturing: 


Electrical 
Equipment: 


Fabricated 
Metal Products: 


Aircraft: 


Machinery: 


Instruments: 


Different industries back up 
their R&D men in different 
ways. While general manu- 
facturers use the most tech- 
nicians (chart), the aircraft 
industry uses the greatest 
total number of support 
personnel (27 technicians, 
craftsmen, and other types 
per 10 engineers). Instru- 
ment researchers hire the 
fewest technicians (6 per 
10 engineers), tie with 
other groups on fewest 
supporting personnel (11 
per 10 engineers). 


elements: 1. Scope of the job—the 
number of different skills and kinds 
of knowledge necessary. 2. Level of 
the job—the extent of knowledge 
and intellectual ability required in 
day-to-day activities. 


Skills vs. Knowledge 


Two types of technicians stand 
out in industry today: Industrial 
technicians, who need many man- 
ual skills, but not depth of engi- 
neering knowledge to perform their 
duties. Engineering technicians, 
who need fewer manual skills, but 
must be better grounded in funda- 
mental science. 

Industrial technicians rely heavily 
on craft and manipulative skills 
in performing their duties. Ex- 
amples of such workers include 
laboratory technicians who perform 
tests but are not able to interpret 
the results, and draftsmen who are 
accomplished in mechanical, elec- 
trical, and aeronautical drawing, but 
perform few layout or design func- 
tions. 

Some engineering-technician as- 
signments require only limited skills 
and specific knowledge (scope), but 
demand a thorough understanding 
of over-all operations and engineer- 
ing and scientific principles (level). 
Examples of limited-scope, high- 
level technicians are: 


© Those who maintain only one 
type of complex apparatus, yet need 
a thorough knowledge of scientific 
principles and test equipment. 


© Those who need an extensive 
knowledge of principles, but design 
or produce only one type of com- 
ponent. These are often described 
as technical specialists to differ- 
entiate them from the more broadly 
trained technicians. 


Other engineering technicians 
need high-level mathematical and 
scientific ability, plus a broad under- 
standing of applied technology. 
They are the best trained and most 
skilled of the group. Typical jobs 
include: Detailed design of ma- 
chine parts; control of product 
quality on production lines; testing 
of experimental units; making com- 
putations needed by the project en- 
gineer. In many cases, it is dif- 
ficult to distinguish between their 
work and that of an engineer. 
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His Place in the Sun 


Research, design, and develop- 
ment technicians have received a 
lot of attention in the literature. 
They generally provide direct sup- 
port for engineers and scientists, 
and industry is taking a careful look 
at their use as one means of re- 
moving semiroutine tasks from 
highly trained professionals, 

Either industrial or engineering 
technicians may be found in an 
R & D group. Engineering tech- 
nicians can do a large amount of 
independent work, but some organi- 
zations seldom delegate such work 
and, therefore, use industrial tech- 
nicians. The other fields where 
a technician is of some importance 
are production, operations, control, 
installation, maintenance, and sales. 
Assignments vary with the nature 
of a firm’s operations. Many in- 
dustries that need little advanced 
engineering make extensive and ef- 
fective use of industrial technicians. 
Some firms, however, have prod- 





Wanted: Better Head Count 


The number of technicians 
employed in the U. S. has 
never been accurately deter- 
mined—principally because of 
difficulties in defining “tech- 
nician.” Too often, firms break 
down employment statistics 
into classifications that make 
intracompany comparisons dif- 
ficult. Unfortunately, the 
number graduating from tech- 
nical institutes tells only part 
of the story, since the group 
with formal training makes up 
only part of the technician 
work force. A recent estimate 
by the National Science 
Foundation (1957) sets the 
number at 594,600, but this 
figure counts only graduates 
of two-year institutes, or equiv- 
alent background and training. 
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Series 1650 
2-Way Solenoid Vaives 


An entirely new Waterman principle in A.C. Solenoid Valves 
eliminates inrush current, makes possible fast cycling without 
overheating, minimizes wiring requirements. Specify Waterman 
Series 1650 Solenoid Valves for your next circuit design. 

These valves, in %” and %” sizes, are pilot-operated poppet 
type, for wider valve opening, low pressure drop. Bodies are high- 
strength aluminum alloy, for pressures to 3000 p.s.i. Working parts 
are hardened and ground steel. Seating surfaces lapped together 
for maximum leakage of 5 drops per min- 
ute. All working parts totally enclosed and 
immersed in the hydraulic fluid. 

Available for 110 or 220-volt operation, 

50 to 60 cps, using the same coils for any 
frequency. Power consumption is 26 watts 
at all voltages. No coil burn-out if valve 
sticks. 


Wider valve opening—more usable hydraulic power—low 
pressure drop—with Waterman internal pilot-operated 
poppet-type valves. Seating surfaces are lapped together 
and assembied in sets for tightest possible shut-off. 


SEND TODAY FOR YOUR COPY OF NEW CATALOG 2002 


Also suppliers of AN and MS qualified flow regulators and fuses, 
including flow regulators for fuels and cryogenic fluids 
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The Trend’s Toward Fewer Aides .. . 
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More and more technicians are working in research labs, but the number assigned 


to each engineer and scientist appears to be dropping. 
in 1955, 0.49. 


0.52 technician per engineer; 


In 1950, the ratio was 
Evidently increases in technician 


manpower aren't keeping pace with growing research efforts. 


ucts that require the services of en- 
gineering technicians. 


Technician-Engineer Ratios 


One survey shows a slight reduc- 
tion in ratios of technicians to en- 
gineers in R&D from 1950 to 1955 
(down from 0.52 to 0.49 technician 
per professional.) Evidently, from 
these figures, increases in the num- 
ber of technicians have not kept 


Electric Range 
In a Drawer 


All the advantages of a built-in with- 
out expensive carpentry . . . this is the 
claim of Frigidaire designers for their 
newest ‘'Flair’’ line of electric ranges. 
The units can be installed between 
cabinets, or replace the conventional 
range, in its own white cabinet. One 
space-saving feature is a_ pull-out 
cooking surface which locks ‘in 
“out; a unique oven door which 
opens upward without extending out- 
wards is the other. This feature makes 
the oven ‘‘truly accessible,"’ according 
to Frigidaire. 


pace with scientific and engineering 
manpower increases. Another sur- 
vey shows a 0.7 ratio of technicians 
to R & D scientists and engineers 
in 1954. 

In all surveys, a wide range of 
support ratios is apparent in differ- 
ent industries and individual com- 
panies, ranging from 0.2 to 10. One 
authority in the field, H. Russell 
Beatty, President of Wentworth 





Job Cross Sections 


Working in direct support of en- 
gineers and scientists, technicians 
do many jobs. Here are samples: 


@ Aircraft technician—Tests, re- 
pairs, adjusts, and installs air- 
craft instruments and compo- 
nents. 


@ Draftsman, mechanical—From 
specifications, draws rough 
sketches of pro mechanical 
devices and makes accurate scale 
drawings of machine parts. 


© Computer technicians — Pro- 
gram or maintain computers. 


@ Instrument technician — In- 
stalls, maintains, and adjusts 
precision instruments used for 
process control or measurement. 


@ Technical writer — Assists in 
compiling and preparing man- 
uals, reports, bulletins, specifica- 
tions, and catalogs. 

@ Tool designer—Designs spe- 
cial tools, jigs, and fixtures for 
production processes. 











Technical Institute, feels that an 
optimum ratio is about 2.8 to I. 

Second article in this series, ap- 
pearing in the May 26, 1960, issue 


of Macuine Desicn, will look at 


what the technician thinks of him- 
self. It will answer such questions 
as what does he want in wages? 
How das he feel about professional 
societies? What makes him a sat- 
isfied worker? 
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Moided 
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Lucite For 


Recorder 
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Crystal clear beauty is joined flush to the clock case, and 
CHELSEA 50, Moss. with practical toughness to give stands out even more, be- 
Joseph Leader greater face visibility to the cause of the effect of the 


68 Maribor h Street ° 
Chelsea 3-3464 Lathem Time Recorder .. . curved crystal. 


CHICAGO 45, iinois DuPont Lucite Crystal molded “In addition, this crystal 
R. H. Frish by Quinn-Berry. Here is what causes no distortion of the 
6349 N. Western Ave. Mr. L. P. Lathem, Jr. says: face numerals, is unbreakable, 


Ambescander 3-6008 “It was the Quinn-Berry Cry- resists scratches and discolor- 
DETROIT 35, MICH. stal which enabled us to de- ation, and does not rattle... 
pr By aang tear sign the new Lathem Time 
Diamond 1-3454 Recorder to give it unpre- 


EAST ROCHESTER, N. Y. cedented beauty. 








“All of us at the factory, as 
well as our Lathem dealers, 


have praised the modern ap- 


Dynath , Inc. ‘6 
607 West Commercial Street For example, we were able pearance of the new Lathem 


Phone: Ludiow 6-0082 to get a curved Quinn-Berry Recorderwhich owes so much 
KNOXVILLE, Tennessee Crystal which would easily of its design to the qualties of 
Harold J. Melloy mount in the case of the the Quinn-Berry Crystal.” 


2 Ail ‘ ‘ 
PO. ben 3207 Lathem Recorder without 


Phone: 2-5911 the need of a bezel. This It is quite possible that we can 
MILWAUKEE 13, Wis. allowed us to design the re- help you with your parts require- 


John Welload, J. corder so that the face is ments. Consult with us. 
105 Grand Parkway 


Greenfield 6-7161 


ARDMORE, Pa. 
Austin L. Wright Co. 
P. O. Box 561 

1 W. Lancaster Ave. 
Midway 2-5113 


WE FLY TO SERVE YOU FASTER! 


2609 WEST 12TH STREET, ERIE, PA. 
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Revolution in the Kitchen? 


. . . gas-appliance designers may soon chuck tradition 


and come up with a new line of cookers and coolers. 


TOMORROW'S cooking equipment 
may not look any more like to- 
day’s than today’s looks like grand- 
ma’s, gas-industry engineers were 
told at a recent American Gas As- 
sociation conference. Development 
breakthroughs seem to be leading to 
a whole new generation of home ap- 
pliances. 

New ideas brought out at the con- 
ference could influence the design 
of every gas appliance now on the 
market, said industry experts. 
Among the highlights were analysis 
of new gas-fueled prime movers and 
how they can be applied to air 
conditioners; radical concepts in 
cooking were also examined. 


Strange New Cookers: 


New burners have already been 
developed, reported Forrest G. Ham- 
maker, Chief Methods Engineer, 
American Gas Association Labora- 


Big advantage of the opposed-piston engine (right) is perfect 
The two pistons work in the same cylinder and, 
since they move in opposite directions, no unbalance is trans- 
The 34-hp engine pictured 
might be used in window-box air conditioners or similar 


balance. 


mitted to the engine frame. 
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tories, Cleveland. Prototypes exist 
for high-performance burners that 
are no larger than a half dollar. 
These offer both higher and lower 
heating rates than now available, 
and they may transfer less heat into 
the kitchen. Further, they’ve been 
designed to team up with tempera- 
ture-sensing elements that plug into 
a burner head, so they can be used 
as either thermostatically or man- 
ually controlled devices. 

But perhaps the most impressive 
change in cooking equipment will 
be ovens with no backs, fronts, or 
sides. Cakes, roast, or other foods 
that go into an oven will be placed 
on a rack—maybe even on the sink 
top—and baked or broiled by radi- 
ant burners above and below. These 
burners might be mounted as in- 
tegral parts of overhead and floor 
cabinets. Sideless ovens have worked 
out well in the laboratory, and this 


equipment. 


ing program. 


type of equipment has already been 
demonstrated to appliance manufac- 
turers. 


Prime Movers for Air Conditioning: 


Developments in prime movers 
will have a great bearing on whether 
or not gas will be cooling future 
homes and buildings, said R. J. 
McCrory, Chief, Mechanical Div., 
Battelle Memorial Institute. Im- 
provements seem certain in standard 
engines, and important new types 
are also coming along. 

The Wankel engine (MD, Jan- 
uary 7, 1960, p. 14) is a practical 
rotary engine that has already 
caused considerably flurry. Seals 
and sealing strips are its main prob- 
lems, but when and if these prob- 
lems are solved, it will make a very 
attractive prime mover. 

The free-piston engine-compressor 
(MD, December 24, 1959, p. 10), 





The free-piston gas engine-compressor (left) 
was developed especially for the gas industry's air-condition- 
Unit shown has a three-ton capacity (36,000 
Btu per hr) and is suitable for central residential cooling. 
Units of this type will soon be produced. 
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The best design... Af 
for better drafting... UNIVERSAL’S IV Ay, 


tha, en 


Adds Valuable New Advantages...a Zephyr-Touch 


Movement...and a NEW LOW PRICE! 


1. NEW! Flip Action Y-Clamp... NEW! Easily Raises to Clear 
Easy, Quick, Positive Holding Objects and Insert Drawings 


2. NEW! Leveling Screw Raises 

Protractor .. . Reduces Board 

Friction 

NEW! Instant, Smooth Rollaway Action on 17 New Ball Bearings 


NEW! Quick, Easy Mounting Brackets Fit Any Board Without 
Adjustment 


’ 
Plus Tracmaster's Proven Features of Superiority! MAIL COUPON TOOAY FOR COMPLETE WeronmaTion 
Rugged Beam Rail Construction Provides Essential Rigidity and Universal Drafting Machine Corp. 
Strength for True Tracking Dept. MD, 7960 Lorain Avenue - 
Protected Rails Assure Longer Life Accuracy UNIVERSAL Cleveland 2, Ohio 
Perfect Balance at ANY Board Angle...Anyplace [_] Please send information on new 60 Tracmaster 
on the Board .. . Without Adjustment | [] Please arrange demonstration 
Ball Bearing Indexing, Precise Angle Setting, 4 
Powerful, Positive Baseline Clamp. 4 Name . Title 
THE RIGHT DRAFTING MACHINE FOR EVERY DRAFTING NEED Company 


UNIVERSAL DRAFTING MACHINE CORP. lid pe mee TS 


7960 LORAIN AVENUE + CLEVELAND 2, OHIO 
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developed specifically for the gas 
industry’sy air-conditioning program, 
boasts simple design and only a 
single moving pistion. Its big ad- 
vantage is low operating cost, and 
it is now being set for production. 

The gas turbine has struck the 
fancy of many engineers as the 
prime mover of the future. It has 
already captured a large part of the 
aircraft field, and possibly can an- 
ticipate a similar history with the 
automobile. This hasn’t happened 
yet because of troubles in design- 
ing a low-horsepower turbine of the 
right cost, flexibility, and reliability. 
But problems are being solved, and 
one of the more promising ap- 
proaches is to use the seasoned de- 
sign techniques developed for diesel- 
engine turbochargers with an in- 
tegral, centrifugal turbine and com- 
pressor. At least one company ex- 
pects to market a gas turbine of 
this type before long in the 150-hp 
range at a cost comparable with 
piston engines. 


In One Cubic Foot— 
Food for a Week in Space 


Weightlessness poses problems for de- 
signers of refrigerators nowadays. 
They are considered essential for space 
ships, but in orbital flight, food would 
float around inside an ordinary refrig- 
erator. Even worse, the compressors 
and piping of the ordinary refrigerator 
would not stand up under the high 
accelerations and zero gravity condi- 
tions of space travel. Neither is there 
room for bulky equipment. So, West- 
inghouse built this one with a separate 
compartment for each day's food, and 
because it cools with compact thermo- 
electric units, it allows a whole week's 
food to be stored in the volume nor- 
mally occupied by conventional refrig- 
eration hardware. 





Renault Designs Petite Panel Truck 


A raised translucent glass-fiber roof 
adds stand-up height and plenty of 
light in the payload compartment of 
Renault's new Hi-Boy panel truck. 
Powered by Dauphine's 32-hp four- 
cylinder engine (modified for front- 
wheel drive) Hi-Boy gets 23 mpg, will 
travel top speed at 56 mph. Engine- 
transaxle assembly can be removed 
for servicing in less than 1 hour (by 
removing six bolts) as can the rear 
axle and suspension system. Maneu- 
verability of the truck and ease of 
loading are emphasized by Renault: 





Turning radius is 15 ft (2 ft more than Dauphine), and the load bed is just 
14 in. above ground—reportedly the lowest for any foreign or American truck. 


Closer Math Ties Urged For 
Physicists and Engineers 


Cuicaco—If the U. S. is to main- 
tain its scientific position, mathe- 
maticians and physicists had better 
re-establish their lines of communi- 
cation, according to Prof. Charles L. 
Dolph, University of Michigan 
mathematician. Professor Dolph 
points out that physicists working 
in certain areas (particularly nu- 
clear energy, acoustics, and elec- 
tromagnetic theory) have made sub- 
stantial advances without the formal 
mathematics to do the job. They 
merely ad-libbed as they went 
along. 

“In many instances it was the 
physicists, not the mathematicians, 
who led the way to new methods,” 
he said, adding that “often the new 


methods are only a convenient for- 
malism without sound mathematical 
foundation, even though the new 
methods have been widely applied 
with frequent success. 

“On the other hand, it is equally 
true that certain methods which 
form the basis of many modern de- 
velopments were initially discovered 
by mathematicians around the turn 
of the century. Only recently 
have these been extended and used 
by physicists and applied mathe- 
maticians.” 

The fact that each of these things 
has happened illustrates “the 
healthy influence that can result 
from the interplay between physical 
problems and mathematics, and the 
dangers inherent when the two 
disciplines get too widely divorced,” 
the U-M mathematician said. 
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for MILITARY MOTORS 
... the name is OPE aighinas 





SPRAY-TIGHT, FAN COOLED, SPRAY-TIGHT, HI-SHOCK SPRAY-TIGHT, HI-SHOCK 
HI-SHOCK MIL-M-17413 MIL-17059 
MIL-M-17060A 


These Peerless motors meet all critical military codes. Spray- 
Tight Service “A” units withstand tremendous shock, high vibra- 
tion levels and great temperature changes. 

The Peerless military motor is available in drip-proof, splash- 
proof, totally enclosed, spray-tight and water-tight construction 
from % to 30 HP. 

All motors meet specifications of ABS, U. S. Coast Guard, 
MIL-M-17413 (DC), MIL-M-17060A and 17059 (AC), AIEE 45 
and radio interference. With standard or special mountings and 
features, they serve at land-based radar installations and aboard 
vessels throughout the world. 

Give us your military motor problem. We'll work with your 
engineers to produce the motor which serves your needs best and 
meets the particular military specifications involved. 


Peerless Electric Division, H. K. Porter Company, Inc., Warren, Ohio 


PEERLESS ELECTRIC DIVISION PORTER H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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Electronics Elimi 


dialing a code .. . 


Problems of poor acoustics, untrained announcers, and in- 
complete messages—fairly common in busy airport terminals 
—have been solved electronically in American Airlines’ new 
terminal at New York International Airport. All informa- 
tion concerning American's departing flights has been stand- 
ardized and pre-recorded on tape. To choose the appropriate 
message (flight number, destination, type of aircraft, loading 
gate, etc.), the terminal announcer merely dials a code num- 
ber and hangs up—a computer-like selection and amplify- 





Padded Cell for Minuteman 


selects taped messages .. . 


nates the Airport Announcer 


stored in the information center 


ing system does the rest. Once announcements for a partic- 
ular flight have been made, and passengers assembled at 
the gate area, further information relating to the flight can 
be beamed to the gate only. Broadcasts at gate areas use 
VHF channels, permitting passengers to listen to the crew 
of their arriving aircraft converse with the flight tower. De- 
veloped by Executone Inc. and MacKenzie Electronics Inc., 
the new announcing system is expected to be adopted by 
number of U. S. airlines. 


NSPE Awards First 
Employment Citation 


BARTLESVILLE, OxLa.—A five-mem- 
ber award committee has described 
Phillips Petroleum Co. as showing 
“outstanding alvancement and im- 
provement in the development and 
application of forward-looking en- 
gineering employment practices.” 
The National Society of Profes- 
sional Engineers chose Phillips to 
receive the first annual award for 
Industrial Professional development. 
In evaluating Phillips’ employ- 
ment practices, the committee found 
it unusually sensitive to the welfare 
of its engineering personnel. In 
particular, the company: 
e Aided personnel in all forms of 
professional advancement. 
@ Minimized nonprofessional duties 
for professional employees. 
® Maintained employee privacy, 


Rapid progress in all stages of the Air Force's solid-fuel Minuteman program has 


with partitions for the few engineers 
in offices for four or more. 

e Prevented the use of professional 
titles for subprofessional jobs. 

In addition to these general 
personnel policies, the company of- 
fered advantages to the engineer 

(Please turn to Page 37) 


been made since the assembly contract was announced in October, 1958. The 
first engine transporter, designed by Cessna Aircraft Co., Wichita, Kansas, pro- 
vides humidity and temperature control for the touchy propellant. In common 
with all the missile’s handling equipment, the transporter uses a transfer method 
in which components ride on rails at a specific height above the ground, ex- 
pediting handling and transfer of components—or the complete missile—from 
one piece of equipment to another. The transporter is adaptable to travel by 
road, rail, or air, with harnesses holding the engine in place during transit. 
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In just 90 seconds 


Filmsort Aperture Cards 
give you all the facts 


May 12, 1960 


Filmsort aperture cards make it so simple to 
supply needed engineering information to any 
department, branch, or plant. When your micro- 
filmed engineering drawings are on these versa- 
tile cards, facts that speed production are at 
your finger tips in just 90 seconds. 

This aperture card system, long used by U. S. 
Forces, is flexible and adaptable to any engi- 
neering drawing reference system—it fits any 
budget in any size operation. Multiple point- 


The 
Filmsort 
Company 


a division of 
DMitwnssora imine ano \fanuractunine company 
oe WHERE RESEARCH 15 THE KEY TO TOMORROW 


THE TERM “FILMSORT™ IS A REGISTERED TRADEMARK OF 3M COMPANY 


of-use files are easy to create and maintain. You 
can take a look at Filmsort aperture cards on a 
reader—or take more than a look, take a copy 
in seconds with a reader-printer. You eliminate 
waiting time for prints, out-of-file problems, and 
recover up to 96% of drawing file space. You 
reduce overhead and improve communications. 

For information about how others use Film- 
sort aperture cards to speed industrial paper- 
work and communications, mail the coupon now. 


THE FILMSORT COMPANY 
MINNESOTA MINING AND MANUFACTURING COMPANY 
DEPT. JBI-5120, ST. PAUL 6, MINNESOTA 


Please rush mea free booklet about how others use Filmsort aper- 
ture cards to speed industrial paperwork and communications. 
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How INDEX TABLE DESIGN affects 
INITIAL PRICE and TOTAL COST 


Study these drawings to see how the design of an index table 
affects total costs of an installation. Some tables may be priced 
lower than others initially, but the additional charges for 
auxiliary items to adapt them to production requirements, 
added to maintenance and downtime costs, can make a drastic 


difference in the total price. 


The Ferguson Intermittor, indexed by a roller gear drive 
which operates a minimum of 8,000 hours at speeds up to 
2,000 indexes a minute without maintenance, needs no aux- 


iliary locking. It is designed for high speed operation and 
incorporates rigid integral supports for tooling to eliminate 
expensive segmental components. The Intermittor dial is sup- 
ported by tapered roller thrust bearings to withstand heavy 
loads with little friction. A stationary center tooling support 
is held rigidly at its top by anti-friction radial bearings and 
at the bottom by a flanged base bolted to the housing. Hol- 
low center of the support may be used for passage of cool- 
ants, fluids, air or vertical shafts to transmit motion to the 


work surface. 





OUTSIDE SUPPORT -— 


INDEXING DIAL — 


! 
CENTER ercgucegal 1 INDEXING 


DIAL \, 
CENTER. 


t 
ee 


1 
' 
! 
' 
i 
' 
' 
t 

' 
! 


A 


OO 


al 
oe 
<+-- FERGUSON 
DRIVE 


RIGID DIAL SHAFT - 
HOLLOW CENTER -— 


CENTER COLUMN 
TOP—RADIAL 
BEARING 
BOTTOM— 
SECURED TO 
HOUSING 


CAST CAM } 
DRIVE ----- 


FIG. 1—FERGUSON INTERMITTOR 


SUPPORT os 


CONVENTIONAL 
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FIG. 3—GENEVA DRIVE TYPE | 
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Figures 2 and 3 show typical barrel cam and geneva drive 


index tables. Their indexing mechanisms limit operating 
speeds, therefore other components may be “designed down.” 
Shafts and bearings are lighter; frictional support surfaces 
might be employed instead of thrust bearings and an auxiliary 
locking or locating device is a costly necessity for even modest 
accuracy requirements. Tool mounting methods are often 
provided at additional expense and sometimes even ignored. 
Difficulties of installation and frequent maintenance down- 


time can increase total cost drastically. 
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e@ SEND FOR CATALOG 

Many other advantages result from the selection of a Ferguson 
Intermittor. Compare designs in new Catalog No. 160 which 
contains data on more than 175 standard tables. Every design 
engineer should have a copy. Get yours by writing: 


FERGUSON 


MACHINE CORPORATION 


A subsidiary of Universal Match Corporation 


7818 Maplewood Industrial Court 
St. Louis 17, Missouri 
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(Continued from Page 34) 
intended to assure him of a feeling 
of responsibility and individuality, 
including: 

@ Liberal time off for professional 
functions. 

© Moving expenses paid. 

e Diligent investigation of transfer 
requests. 

Although the company employs 
2060 graduate engineers, the turn- 
over rate for engineers and scientists 
was only 5.2 per cent in 1959. 


It’s Not the Money... 


WASHINGTON—In some states, the 
definition, or test, of a professional 
man includes the stipulation that 
his income be at least $95 per week. 
If his income is less than $95, 
he is entitled to overtime pay and 
to certain other benefits established 
for the laboring man. There are two 
exceptions to the rule: Practicing 
doctors and lawyers are considered 
to be professionals, at any income. 

This situation has caused some 
concern among members of the Na- 
tional Society of Professional Engi- 
neers. NSPE considers licensed en- 
gineers to be on a professional par 
with doctors and lawyers—and, as 
a matter of principle, would be glad 
to forfeit any rights that do not 
smack of professionalism. 

In a communication to the chair- 
man of the Congressional Labor 
Standards Subcommittee, a spokes- 
man for the 52,000-member engi- 
neering group asked Congress to 
curb the Wage & Hour Administra- 
tor’s “discriminatory actions toward 
professional engineering, and to ex- 
tend to that worthy endeavor the 
same professional status and recog- 
nition accorded law and medicine.” 

The National Society pointed out 
that “since every state legislature 
and since the Congress of the United 
States has declared the professional 
status of licensed engineers, we re- 
spectfully suggest that there is no 
justification or warrant for the Ad- 
ministrator to ignore that fact in 
providing the special exception from 
the salary test for licensed and cer- 
tified professionals.” 

The National Society also called 
attention to the “rapid development 
of the engineering profession which 
is now in the forefront of profes- 
sional activities directly related to 
our national economy and defense.” 
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Integral Windows Toughest Yet 


Gouged inside and out a quarter of an inch deep, this toughened acrylic window 
still passed fatigue tests with flying colors. After 115,000 cycles from zero to 


9.3 psi, 


the mistreated window, developed by Swedlow Inc., 


Los Angeles, was 


found to have suffered no further damage. About half the cycles were at minus 


40 F; 


the others took place at ambient temperatures. The window is designed 


as an independent structural unit for Convair's 600 and 880 jets and is easily 
removed or replaced. It is made from two panes of acrylic plastic, toughened and 


optically refinished, 


separated by a nylon-epoxy spacer. The spacer also pro- 


vides acoustical shielding and is colored to match the plane's exterior. 





Already staggering under the world’s 
largest load of free time, home own- 
ers are about to be deprived of their 
last fragment of evening labor. A “la- 
yorious” twist of the wrist will water 
every shrub in the garden for a year 
with the help of a new automatic 
lawn sprinkler. Developed by Cla-Val 
Calif., the device con- 
trols up to eleven remote sprinkler 
valves hydraulically (by water pres- 
sure acting through small tubes buried 
underground). Synchronous motors en- 


Co., Newport, 





Countdown in the Garden 


sure that each valve is opened at the 
correct time. In addition to the in- 
dividual dials for each valve, the Aqua- 
Dial 511 features simplified hour and 
day settings for a program which takes 
up to two weeks to complete. The 
hour when the program starts is estab- 
lished by inserting pins into the dial 
face of a twenty-four hour clock. Days 
on which sprinkling is to occur are set 
in a similar manner on a two-week 
clock. Changing one dial setting does 
not affect the remaining program. 





Circle 420 on Page 19> 











ss BPRS 
RES. 
& S 
% a 


_- Preferred by. Indust 


Ohmite component reliability has been proven over the years in the 
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Ohmite Manufacturing Company 
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Solid-State Generator Draws Type-Quality Displays 


Symbols with the quality of fine printing are generated by 
Vidiac, CBS Laboratories’ new character generator. It's the 
first all-solid-state device for rapid, high-resolution elec- 
tronic display of letters, numbers, and symbols at speeds 
equal to the output of the most advanced computers, says 
CBS. Although electronic circuitry takes the place of metal 
type fonts and graphic originals, the output appears sharply __ line. 


Convair Microphotos Show Fluid Contaminants 


San Dieco, Catir.—Taking pictures 
of contamination proved to be a 
good way to eliminate it for the 
Atlas missile makers. 

Convair engineers have developed 
a microphotographic camera capable 
of producing photos with magnifi- 
cations up to 67 times. It is used 
to photograph tiny sections of 
filters through which suspected hy- 
draulic fluids had passed. This 
technique produced a series of 
photographic prints which became 
standards for checking the amount 
of contamination on a given filter. 
The inspector visually examines a 
sample and compares it with the 
standards to see if it meets stand- 
ards of cleanliness. 

Before the photographic fluid- 
contamination standards were set 
up, Convair Div. (General Dynam- 
ics Corp.) inspected each incom- 
ing part. Fluids were drained and 
passed through special filters. Ex- 
amination of these filters under a 
microscope often revealed excessive 
contamination, but it was a slow 
process, requiring hours for each 
part. Now, contamination has been 
reduced so much that only spot 
checks need to be made. 


40 
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Microphotographic camera developed 
by Convair, helps detect contaminants 
in hydraulic systems. Magnified view 
of the fluid to be checked (below), is 
compared with a series of standard 
photographs, each with a measured 
amount of dirt in them. Substandard 
samples can be rejected almost im- 
mediately by this method. The thick 
line is a human hair put into the sam- 
ple for comparison 


defined and brightly displayed on the screen of a cathode 
ray tube. Permanent records can be produced through the 
use of any one of the existing photographic or electrostatic 
systems. Electrical impulses travel through a magnetic matrix 
(left) at high speed, generating the symbols (right). The matrix 
pictured generates the airplane symbol shown on the bottom 
First use of Vidiac: A new military data display system. 


Volkswagen Uber Alles? 
Could Be a Second Choice... 


CLEVELAND—It’s a new angle, but 
according to at least one observer, 
Europeans don’t actually prefer 
small cars! What’s more, says Bat- 
telle Institute’s R. J. Anderson, 
“given the money, any European 
would like to have a big powerful 
car... climb hills in high gear . . 

drive fast on the new freeways, and 
impress his friends.” 

Taking a whack at Detroit, An- 
derson recently told a Cleveland 
Engineering Society audience that 
the American compact car—pat- 
terned after its big brothers—at- 
tempts the impossible, tries to give 
the occupant the roominess and 
comfort of Detroit’s best at the first 
cost and operating economy of 
Europe’s finest small cars. He ad- 
mitted, however, that the circum- 
stances which produced the little 
car in Europe are now part of the 
American scene—“high production 
costs, high-priced fuel, punitive 
taxes, narrow and crowded streets 
in aging cities...” 

Rounding up ramifications of 
what he calls the “Not Invented 
Here” complex, Anderson pointed 
to many islands of immobility in the 
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Now the 

Bruning Man 
brings you the 
Whiteprinter that 


GIVES YOU 
THE MOST 


"...THEN OFFERS 
MORE! 


Designed by 
Palma-Knapp 
Associates 


It’s Bruning’s Great 


New Versatile Model GOO! 


it gives you the most! And we'll 
just mention the 42” printing width, 
5,000 watt lamp, automatic separa- 
tion, and 75 fpm speed range. But 
consider such built-in extras as: a 
feeder-band system for extra speed 
and assured print protection, dual 
air filtering for cleaner and sharper 
prints, pressure-roller developer 
system for instant and positive 
development at all times, split-shade 
lamp control for simultaneous run- 
ning of two different materials. 


It offers you more! Now take your 


choice, to suit your needs and budget, 
of these options: a 7,500-5,000 watt 
lamp with selector switch, a 4-way 
tracing tray, an automatic level- 
keeping developer pump, a deluxe 
feedboard unit complete with vacu- 
um ports, swing-out rods for roll 
stock, non-sag paper cutter, drawer, 
and even an ash tray. 


If youcan’t beat it, why not join the 
“600.” It’s especially easy with Brun- 
ing’s Lease-Purchase plan. Just call 
your rearby Bruning Man, or mail 
the coupon for a prompt reply. 


CHARLES BRUNING CO., INC., DEPT. 5-W * 1800 CENTRAL RD., MT. PROSPECT, ILLINOIS 


© AVGOL NOdNOD Tivw 
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Title 

















Copyhex © Address 
City 


FFICES IN PRINCIPAL U.S. CITIES * IN CANADA: 103 CHURCH ST., TORONTO 1, ONTARI 
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This G-E Glow Lamp... 


. 


lets this |.D.E.A. Readout... 


send a message—by the numbers! 


Here’s the model SGS-101 Digital Readout, made by I.D.E.A. Inc., Indianapolis, 
Indiana. The numeric readout is accomplished through the use of cut-out lines 
which, when lighted, give a visual reading of any numeral from ‘‘1”’ through 
‘0’. General Electric NE-2E Glow Lamps function as circuit elements in the 
logic matrix, in addition to providing the illumination on the face of the readout. 


Why the G-E NE-2E Was Chosen. The formed-tip construction used on 
the NE-2E provides better end-on brightness than can be obtained with the 
random-tipped NE-2 types. Decreased overall length (34” rather than 14”) also 
makes the lamp appealing for this application. Since the NE-2E is designed 
primarily for indicator rather than circuit component usage, lamps are seasoned 
and selected by I.D.E.A. Inc. before installation in the logic matrix. 

The I.D.E.A. Digital Readout is one example of how a General Electric Glow 
Lamp performs its intended function—and a little bit more. You'll find the same 
flexibility and dependability in the G-E Glow Lamp you choose for your own 
circuitry. For latest glow lamp engineering specifications write: General Electric 
Co., Miniature Lamp Dept. M-013, Nela Park, Cleveland 12, Ohio. Ask for: 
Specification sheet #3-092 ““G-E Glow Lamps for Circuit Component Use”. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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U. S. industrial scene. He listed 
products that are made today by 
essentially the same methods that 
were used 50 years ago: 
e Pig iron 
@ Open-hearth steel 
¢ Aluminum 
e Sand castings 
¢ Ferrosilicon and ferrochrome 
@ Electric motors 
© Vulcanized rubber 

While a much longer list is pos- 
sible, it is by no means an indict- 
ment, said Anderson. “It was good 
enough for Grandpa does not nec- 
essarily mean it is not good enough 
today. However, it surely means 
that an occasional reappraisal is 
justified . . .” 


100-Knot Hydrofoils 
Reach the Drawing Board 


Bur.incTon, Mass.—Ocean travel at 
speeds exceeding 100 knots will be 
achieved within the next decade, ac- 
cording to Dr. R. C. Seamans, chief 
engineer of RCA’s Missile Elec- 
tronics and Controls Div. He said 
the vehicles can be built in sizes 
between 500 and 1000 tons, with 
the ability to maintain speeds of be- 
tween 50 and 100 knots under ad- 
verse weather conditions. 

The Navy has already requested 
bids on an operational 115-ton hy- 
drofoil patrol craft, while the Mari- 
time Administration has ordered 
a 60-knot, 80-ton hydrofoil craft. 

“In the near future,” Dr. Seamans 
said, “the Maritime Administration 
plans an 80-knot conversion of the 
60-knot craft. This will have fully 
submerged foils rather than the par- 
tially submerged, or surface-piercing 
foils on the 60-knot vehicle.” He 
added that to maintain a steady plat- 
form and high speed in heavy seas, 
the fully submerged (super-cavitat- 
ing) foil system with automatic con- 
trols is needed. 

Last year, according to Dr. Sea- 
mans, RCA designed a control system 
for the proposed 80-knot conversion 


| which will enable the craft to main- 
| tain a constant height above a mean 


water level. At times when wave 
height is less than hull clearance, or, 
when the wave height is greater, 


| the system enables the craft to fol- 


low the waves on a partial contour. 
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Cut-Rate Steels May Lower 
Nuclear-Powerplant Costs 


Stainless Would Give Way 
To Inexpensive Alloys 


Datias — Preliminary studies indi- 
cate that inexpensive carbon and 
low-alloy steels may be practical for 
use in nuclear powerplants, thus 
reducing their capital costs “several 
million dollars,” according to scien- 
tists at General Electric Co. and 
United States Steel Corp. If this 
proves to be true, the already nar- 
rowing gap between the cost of nu- 
clear power and that generated by 
conventional steam plants would be 
closed. 

The scientists pointed out that 
fuel costs and operating expenses of 
nuclear plants already are generally 
lower than those for conventional 
powerplants. However, nuclear plant 
construction costs have been higher 
because of requirements for large 
quantities of special materials such 
as stainless steel. 

The studies showed that in boil- 
ing water reactor (BWR) environ- 
ment, corrosion rates of carbon and 


low-alloy steel remain remarkably 
low. This results from a protective 
oxide film which forms on steel in 
the BWR environment and inhibits 
corrosion. 


The scientists said the economic 
and technical advantages of using 
common steels in place of stainless 
steel included: 
© Lower material cost. 
© Lower thermal expansion and bet- 
ter heat transfer characteristics. 
© Greater availability. 

e Larger number of manufacturers 
with carbon steel fabrication experi- 
ence. 

e Less serious radioactivity prob- 
lems from corrosion products. 

¢ Elimination of stress corrosion 
cracking problems in some reactor 
designs. 

The GE—U:SS. Steel report said 
that although the preliminary re- 
sults are extremely promising, many 
problems still exist and must be 
solved prior to any extensive use of 
carbon or low-alloy steel in BWR’s. 

Further research into the exact 
relationships of corrosion to the oxy- 
gen and hydrogen content of the 
water in the BWR system is con- 
templated by the two companies. 
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Fabrication... 
N : 


\ 


*DuPont Trademark 


See Us At the 
Design Show 


For instance, Crane Packing Company’s new Teflon products 
plant was especially designed to obtain the highest quality 
fabrication of this material and includes the very latest in 
extruding, molding, curing and machining equipment. In 
critical areas, air is filtered to eliminate impurities, and climate 
is scientifically controlled to maintain proper density piece 
after piece. Result: parts and components that retain all of 
Teflon’s outstanding electrical, mechanical, anti-corrosive, 
heat-resistant and other properties. 

Whether you get this quality in your 
Teflon parts and components depends on 
your selection of a fabricator. Since the 
choice is yours, why not choose the best? 

Contact us about your requirements. 
Request Bulletin T-110. 


Crane Packing Company, 6425 Oakton Street, 
Morton Grove Ill. (Chicago Suburb). 
In Canada; Crane Packing Company, Ltd., Hamilton, Ont, 


MECHANICAL PACKINGS SHAFT SEALS LAPPING MACHINES 


CRANE PACKING COMPANY 


Circle 423 on Page 19 





reo) \| =a} ete) \ |) 
SENSITIVITY 


to exactly set 
and check angles 


MICROPTIC 
PRECISION 
CLINOMETER 


Highly sensitive yet easily 
handled, the Microptic Preci- 
sion Clinometer is designed for 
all calibration and machine set- 
ting purposes requiring the 
highest accuracy. 

Angles through 360° are meas- 
ured by referring the instru- 
ment base to the true horizontal 
—the inclination is read di- 
rectly from the circle scale 
through a reading microscope. 
The eyepiece can be rotated to 
face in any direction. Inter- 
changeable units permit day- 
light or artificial illumination 
of the reading system. 

The Precision Clinometer is in- 
valuable in setting inclinable 
tables for jig borers, and angu- 
lar work on grinding and lap- 
ping machines; for checking 
angular faces and locations on 
jigs, fixtures and gages. 


Accessories—for use in hori- 
zontal position; to measure 
angular displacement of small 
parts; to comply with military 
environmental specifica- 
tions for field use. — 


ENGIS 


EQUIPMENT COMPANY 
DIVISION OF ENGINEERING AND 
SCIENTIFIC INSTRUMENTATION 


431 SOUTH DEARBORN ST. 
CHICAGO 6G, ILL. 
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Fuel Cells for the Footsoldier 


Sn? testy ee 


ag ee 








Fuel-cell pack being developed for the armed forces will produce 200 watts of 


24-v dc power for 14 hours. 


About the size of a suitcase, it weighs 30 Ib, can 


be carried on a standard pack board. Corner of casing is cut away to show 


arrangement of individual fuel cells within the power pack. 


Insert shows de- 


tails of a single cell. Each is 11-in. square by about 14-in. thick. Operating 
cells are silent, odorless, and have no moving parts. 


Lynn, Mass.—Rugged and depend- 
able, like other battlefield hardware, 
a new portable power supply is 
called one of the first practical ap- 
plications of fuel cells. Developed by 
General Electric, it’s now undergo- 
ing final tests before delivery to the 
military. First use may be to power 
portable radar sets. 

Able to produce 200 watts for 14 
hours without being refueled, the 
30-lb power pack is easily carried 
by one man. It will take the place 
of a 55-lb engine generator or 80 
Ib of batteries. 

When operated continuously for 
longer than 14 hours, it needs only 


additional fuel. Full power for an en- 
tire week would require 72 lb of 
fuel—as contrasted to almost half a 
ton of batteries. 

The power pack is designed to op- 
erate at full load for a minimum 
of 2000 hr without maintenance. 
But since the cells have been operat- 
ing continuously on test for more 
than a year, a much longer life is 
expected. 

It can be refueled without inter- 
rupting operations: Fuel (metal hy- 
dride) is contained in reusable her- 
metically sealed canisters, and the 
canisters are simply plugged into the 
power pack. 
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star performer 


where top performance is needed 


You have a choice of 6 basic hydraulic circuit sizes, 
each with a range of input ratings, to permit exact match- 
ing of torque converter to engines or motors of 100 to 
1000 horsepower in practically every heavy-duty indus- 


National Torque Converters are designed to help your 
equipment provide top performance where top perform- 
ance is required . . . in strip mining, mechanized mining, 
drilling, earth moving, road building, load lifting and 
transportation, logging operations, and similar industrial 
applications . .. wherever Diesel or gas engines or electric 
motors are used. 

The torque converter transmits engine power to the job 
in a steady, smooth flow. All the shock of quick starting 
and fast acceleration of the load is absorbed hydraulically 
by the torque converter. This enables the engine to attain 
its optimum speed quickly . . . without lugging or stalling 
. .. and to deliver its full horsepower constantly. 

The result: Your equipment will do more work or jobs 
per unit per operator per day, job cycles will be completed 
faster, engine life will be extended with less maintenance. 


> \ Steel's Symbol 
di of strength, long life, 
A, 


and economy 


trial application ... on power equipment such as 
power shovels and drag lines, shovel loaders, cranes, drill- 
ing rigs, graders, logging equipment. 

Our engineers will gladly discuss NATIONS. 
the application of National Torque 
Converters to your power equipment 
and make recommendations of exact 
size and torque capacity. , 

For additional information, write | 
for Bulletin No. 496, which gives de- | 
tails on the application of Torque 
Converters to industrial units. 


THE NATIONAL SUPPLY COMPANY 


Two Gateway Center, Pittsburgh 22, Pennsylvania 
Subsidiary of Armco Steel Corporation ard 
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Which of these Barber-Colman 
high-quality, low-cost motors 


are needed for your applications 


... unidirectional, reversible, 


synchronous, or geared? 


Unidirectional 


Geared THE MARK OF QUALITY 


BARBER 
COLMAN 


LOW COST 

HIGH STARTING TORQUE 

QUIET OPERATION 

LONG-LIFE LUBRICATION 

POROUS BRONZE OR BALL BEARINGS 
PRECISION-HOBBED GEARS 

QUALITY GUARANTEED 


Reversible 


Synchronous 


a-c small motors 


For longest life and finer service per 
dollar invested, put Barber-Colman 
motors into your products. High-quality 
construction throughout eliminates 
bothersome, costly maintenance. . . adds 
to your reputation as a builder of quality 
equipment. Various types and models 
for use in appliances, vending machines, 
projection equipment, office machines, 
toys, servo-mechanisms, remote switch- 
ing and positioning, recording instru- 
ments, and similar applications. And 
your cost for these precision-made 
motors is surprisingly low. 

WRITE FOR NEW QUICK REFERENCE FILE 
on the complete line of Barber-Colman a-c small 
motors: Unidirectional, reversible, synchronous. 
Up to 1/20 hp. With or without reduction gearing 


. Open or enclosed types. Stator and rotor sets 
also available. Free engineering service. 


BARBER-COLMAN COMPANY 
Dept. E, 1273 Rock Street, Rockford, Illinois 
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The turbogenerator for Sunflower I, 
driven by mercury vapor, weighs only 
30 Ib. Heat for conversion of liquid 


CLEVELAND — The most powerful 
electrical power supply ever sched- 
uled for space-vehicle application is 
in final stages of design at Thomp- 
son Ramo Wooldridge Inc., Cleve- 
land, Ohio. The system will gen- 
erate 3000 watts of power contin- 
uously for a one-year period. 
Weighing about 700 Ib, it is de- 
signed to fit in the nose fairings 
of upper-stage rockets blasted aloft 
by Saturn, Centaur, or Nova 
boosters. 

Designated Sunflower I, the new 
power supply consists of a large 
parabolic solar collector, a_ boiler 
for liquid mercury, a turbogenerator 
driven by mercury vapor (Rankine 
cycle), and a condenser-radiator to 
| dissipate heat. 
| Topped by the boiler, the various 


| 





Power Enough ........ 





Alloy Makes Thermoelectrics 
Most Efficient Refrigerator 


A bismuth telluride alloy now makes 
thermoelectricity the most efficient 
method of cooling volumes up to 4 
cu ft, says Materials Electronics Prod- 
ucts Corp., Trenton, N. J. Their output 
will be used by commercial and mili- 
tary for car and plane air conditioners, 
portable refrigerators, and water cool- 
| ers. Pictured (right) is typical module. 
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. . « « for Man-Size Satellites 


mercury to vapor will be produced by 
the petal-like solar collector which un- 
folds in space to a diameter of 32 ft. 


components are mounted on a 
tripod about 20 ft high in the center 
of the mirror. Heat from the mirror, 
concentrated on the boiler, vaporizes 
mercury to drive the turbogenerator. 
A large condenser-radiator con- 
verts the mercury vapor back into 
liquid form by radiating heat into 
space. 

Included in the Sunflower system 
is a sun orientation and attitude- 
control device which will point the 
solar collector toward the sun with 
less than one-degree deviation. 
When the space vehicle passes 
through the earth’s 


“thermo-energy” unit (not described 


by Thompson-Ramo) will continue | 


the power output. 
NASA is sponsoring the $4.9 mil- 
lion Sunflower research program. 
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Precision permanent magnet 


reversible motors...gearheads, 
blowers, and right-angle 
drives...for airborne and 


industrial applications 


BARBER 
COLMAN 


VOLTAGES FROM 6 V d-c T0 115 V d-c 


WITHSTAND AIRCRAFT AND 
MISSILE AMBIENTS 


STABILIZED MAGNETS...UNDAMAGED 
BY INSTANTANEOUS REVERSALS 


SMOOTH RUNNING.,.LOW 
COGGING AND RIPPLE 


d-c small motors 


Barber-Colman offers a large selection 
of compact, high-quality d-c motors 
with outputs up to 1/10 hp. Compact 
design... 1144” to 114” diameters. 
Various mountings and speeds... 
several sizes and styles of gearheads 
and blowers. Integral radio noise 
filters, magnetic brakes, and gover- 
nors available for most basic designs. 
Right-angle drives and multiple-shaft 
outputs also available for special 
applications. 


WRITE FOR NEW QUICK REFERENCE FILE 
on the complete line of Barber-Colman electrical 
components. Includes detailed specifications on 
a-c and d-c motors, tach generators, blowers, gear- 
heads, relays. 


BARBER-COLMAN COMPANY 
Dept. E, 1873 Rock Street, Rockford, Illinois 
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The photograph below shows RMC Pres- 
sure Gauges undergoing severe vibration 
testing on big Calidyne High Frequency 
Vibration Test System. These gauges undergo 
accelerated tests from 0-2000 CPS—up to 
25 G intensity and up to 350° F. 


RMC direct-drive Pressure Gauge 
eliminates vibration problems 


The RMC direct-drive Pressure Gauge is rugged and resilient. It is 
the first direct-drive helical bourdon gauge—inlet pressure acts 
directly on a helical bourdon to drive the pointer. The helical coil, as 
a simple spring, is resilient and fully balanced, and is not affected 
by shock or vibration. 


With its direct drive, there are no gears or linkage to gyrate and 
score on vibration—no unbalanced bourdon “C” springs and hair 
springs to whip. Direct-drive action means a stable pointer—no loss 
of power, too. Pointer action of the RMC gauge is steady, positive 
and alive—no need to tap the gauge to read. Soft hair springs and 
in 3” and 5” concentric models. The pointer in 


backlash springs are not used. 
these models is attached directly to the end of 


the pressure element. At the near right is a 


cutaway view of the compact 114” and 
2” eccentric models. The pointer in these 
models is actuated directly by a simple 
Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 


pivot. Both types offer the same direct- 
drive, helical bourdon advantages. Pres- 

Manufacturing Co., 229 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 


Shown at far right is the pointer-coil unit used 


sure ranges from 0-1000 to 0-10,000 psi. 


LIQUID LEVEL, TEMPERATURE and PRESSURE INSTRUMENTS 


ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 


Circle 428 on Page 19 





ENGINEERING NEWS 





Unbreakable Glass-Fiber Lamp 


Shock won't harm an unusual light 
bulb which will probably replace con- 
ventional glass ones. The bulb, 
created by Duro-Test Corp., North 
Bergen, N.J., is glass fiber of excep- 
tional fineness and translucence, devel- 
oped by Corning Glass Works. The ma- 
terial allows more freedom of shape, 
so that a cooling chamber could be 
built into the bulb to Jet its filament 
operate at a lower temperature, thus 
last longer. Use of a silicone adhesive 
in the bulb’s construction means that 
it can be dunked into ice water with- 
out damage. An ordinary light bulb 
and the new glass fiber model (left) 
are shown after a 5-ft drop. 


May 17-19— 

American Society of Mechanical 
Engineers. Production Engineering 
Conference to be held at the Hotel 
Schroeder, Milwaukee. Further in- 
formation is available from Meet- 
ings Dept., ASME, 29 W. 39th St., 
New York 18, N. Y. 


May 18-20— 

Society for Experimental Stress 
Analysis. National Meeting to be 
held at the Hotel Severin, Indianap- 
olis. Further information is avail- 
able from society headquarters, 
P. O. Box 168, Cambridge 39, Mass. 


May 22-26— 

American Society of Mechanical 
Engineers. Oil and Gas Power 
Conference and Exhibit to be held 
at the Muehlebach Hotel, Kansas 
City, Mo. Additional information 
can be obtained from Meetings 
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Dept., ASME, 29 W. 39th St., New 
York 18, N. Y. 


May 23-25— 

Ninth National Telemetering 
Conference to be held at the 
Miramar Hotel, Santa Monica, 
Calif. Conference is sponsored by 
Instrument Society of America, 
American Institute of Electrical En- 
gineers, American Rocket Society, 
and Institute of Aeronautical Sci- 
ences. Further information can be 
obtained from ISA, 313 Sixth Ave., 
Pittsburgh 22, Pa. 


May 23-26— 

Design Engineering Show and 
Conference to be held at the Coli- 
seum, New York. Conference is 
sponsored by the Machine Design 
Div. of ASME. Further informa- 
tion can be obtained from Clapp 
& Poliak, 341 Madison Ave., New 
York 17, N. Y. 


May 23-27— 

American Textile Machinery As- 
sociation. International Exhibition 
to be held at Convention Hall, At- 
lantic City, N. J. Further informa- 
tion is available from ATMA execu- 
tive secretary, Mildred B. Andrews, 
P. O. Box 595, Vienna, Va. 


May 26-28— 

Society of Naval Architects and 
Marine Engineers. Spring Meeting 
to be held at the Statler Hilton Ho- 
tel, Washington, D..C. Further in- 
formation is available from SNAME, 
74 Trinity Place, New York 6, 
N. Y. 


June 5-9— 

American Society of Mechanical 
Engineers. Summer Annual Meet- 
ing and Aviation Conference to be 
held at the Statler Hilton Hotel, 
Dallas. Additional information is 
available from Meetings Dept., 
ASME, 29 W. 39th St., New York 
18, N. Y. 


June 5-10— 

Society of Automotive Engineers 
Inc. Summer Meeting to be held at 
the Edgewater Beach Hotel, Chi- 
cago. Additional information can 

(Please turn to Page 50) 
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The simplicity of recalibrating an RMC 
bimetal dial thermometer is illustrated 
below. Patented RMC _ system leaves 
hermetic seal undisturbed, prevents damag- 





ing of critical pointer shaft. 


RMC external recalibration device 
saves time and your thermometer 


With the patented RMC dial reset screw you can recalibrate 
your thermometer easily and safely, should it ever be necessary. 
The all-important hermetic seal cannot be destroyed, and there 
is no chance for damage to the critical pointer shaft. 


What the RMC system 
of recalibration 
means to you 


Sometimes it is necessary to recali- 
brate industrial thermometers due to 
severe shock from rough handling, or 
to calibrate for extreme accuracy at 
any point on the scale for special 
work range. 

Various recalibration systems are 
employed in the different makes of 
ordinary bimetal thermometers. Most 
all of them will achieve the desired 
recalibration, but a number of unde- 
sirable things may also result. In 
some, all semblance of air-tight seal 
is automatically destroyed in removal 
of the dial glass, In others, the criti- 


cal pointer shaft may become bent or 
twisted. And still others use a mech- 
anism incapable of holding the new 
setting for any length of time. None 
of these things can possibly happen with 
RMC’s patented recalibration device. 

A simple dial-reset screw, located 
on the back side of RMC thermom- 
eters, permits recalibration without 
opening the instrument in any way— 
thus leaving its air-tight 
hermetic seal intact. Its 
positive meshed-gear 
mechanism rotates the 
dial itself in a way that 
cannot under any cir- 
cumstances cause dam- 
age to the pointer shaft. 
And the new setting will 
hold indefinitely. 





Write, wire or phone for general catalog. If yours is a 
special application, tell us your requirements—RMC 
engineers will work with you in solving it. Rochester 
Manufacturing Co., 229 Rockwood St., Rochester 10, 
N. Y. (Telephone: BRowning 1-2020). 


ROCHESTER MANUFACTURING CO., INC., Rochester, N.Y. 
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DEPENDABLE 


COMES IN ALL SHAPES AND SIZES AT 


’ 


Watiow FIREROD’ 
CARTRIDGE HEATERS 


New high in heat concentration . . . longer life 

.. new design flexibility. Provides same heat as 
standard heating unit in 1/5 the size! Standard 
cartridge heaters also available. 


peme Watlow STRIP HEATERS 


Straight or curved design. Widths %” 
and over, lengths to 72”. Post, button 
and bracket type terminals and flexible 


£) leads. 


Watlow IMMERSION HEATERS 


Straight or curved. Diameter %” to 2”, 
any length, with capacities to 10,000 watts. 


Watiow TUBULAR HEATERS 


Available in sheath materials for all purposes . . . 
various terminals to meet special needs . . . in 
most voltages . . . in standard as well as odd 
lengths, diameters and wattages. 


Watlow 


NARROW- . : | 
BANDED 
HEATERS 
Patented clamping 


band. Widths 1 to 2”, 

diameters 1%” and up. 

Watt densities up to 45 watts/sq. in. Standard 
cylindrical heaters in a wide variety of widths 
and diameters. 


8 Write for FREE CATALOG and /et us help 
solve your electric heating problems. 


WATLOW 


ELECTRIC MANUFACTURING CO. 
1384 Ferguson Avenue 
St. Louis 14, Mo.. 
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be obtained from SAE, 485 Lexing- 
ton Ave., New York 17, N. Y. 


June 6-7— 

Malleable Founders Society. An- 
nual Meeting to be held at the 
Elbow Beach Surf Club, Hamilton, 
Bermuda. Further information can 
be obtained from society head- 
quarters, 781 Union Commerce 


Bldg., Cleveland 14, Ohio. 


June 6-8— 

American Gear Manufacturers 
Association. Annual Meeting to be 
held at the Homestead, Hot Springs, 
Va. Further information is avail- 
able from AGMA headquarters, 1 
Thomas Circle, N.W., Washing- 
ton 5, D. C. 


June 8-11— 

National Society of Professional 
Engineers. Annual Meeting to be 
held at the Statler Hotel, Boston. 
Additional information can be ob- 
tained from NSPE _ headquarters, 
2029 K St., N.W., Washington 6, 
a < 


June 12-16— 

American Society of Agricultural 
Engineers. Annual Meeting to be 
held at Ohio State University. Ad- 
ditional information is available 
from society headquarters, 420 Main 
St., St. Joseph, Mich. 


June 13-15— 

American Society of Heating, Re- 
frigerating and Air-Conditioning 
Engineers Inc. Sixty-seventh An- 
nual Meeting to be held at the Van- 
couver Hotel, Vancouver, B. C. Ad- 
ditional information can be obtained 
from society headquarters, 234 Fifth 
Ave., New York 1, N. Y. 


| June 13-17— 


Metal Powder Industries Federa- 
tion. 1960 International Powder 
Metallurgy Conference to be held 
at the Hotel Biltmore, New York. 
Additional information can be ob- 
tained from MPIF headquarters, 60 
E. 42nd St., New York 17, N. Y. 


June 19-24— 

American Institute of Electrical 
Engineers. Summer General Meet- 
ing to be held at Chalfonte-Haddon 
Hall, Atlantic City, N. J. Further 
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information is available from AIEE 
headquarters, 33 W. 39th St., New 
York 18, N. Y. 


June 20-22— 

American Society of Mechanical 
Engineers. Applied Mechanics Con- 
ference to be held at Pennsylvania 
State University, University Park, 
Pa. Additional information can be 
obtained from Meetings Dept., 
ASME, 29 W. 39th St., New York 
18, N. Y. 


June 20-24— 

American Society for Engineering 
Education. 68th Annual Conven- 
tion to be held at Purdue Univer- 
sity, Lafayette, Ind. Further in- 
formation is available from W. 
Leighton Collins, University of Illi- 
nois, Urbana, IIl. 


June 26-July 1— 

American Society for Testing Ma- 
terials. 
hibit to be held at Chalfonte-Had- 
don Hall, Atlantic City, N. J. Ad- 


ditional information can be ob- 


tained from ASTM headquarters, | 


1916 Race St., Philadelphia 3, Pa. 


June 27-30— 
Institute of the Aeronautical Sci- 


ences. National Summer Meeting | 


to be held at the Ambassador Hotel, 
Los Angeles. Further information 
is available from IAS, 2 E. 64th St., 
New York 21, N. Y. 





“Here's how our new incentive 
plan works: For each day you 
fail to turn out your required 
number of drawings, we deduct 
a day from your vacation.” 
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The Most Comprehensive Gear Service ever offered! 


Sier-Bath’s ° 
Tri-Dimensional 


1. 
FREE 
DESIGN 
ENGINEERING 
CONSULTATION 


Gear Service , 


3. 
IMMEDIATE 


2. ) and ANALYTICAL © 
GEARS 
GUARANTEED 


FIELD SERVICE 


(Before and after 
installation) 


TO MEET YOUR 
REQUIREMENTS 


—All for the price of the Prototype and/or Production Order 


Your first bonus from Sier-Bath’s Tri- 
Dimensional Service is free consultation 
with our gear design engineering staff 
of incomparable ability developed 
through designing unending thousands 
of advanced design successes. Your gears 
and gear units are designed to the most 
advanced principles of “gearometry,” 
to assure the ONE best gear design for 
your particular application the first time 


around. 


Your second bonus is the infallibly accurate 
—and economical—production of your 


gears and gear units by Sier-Bath’s 
skilled gear craftsmen, working with the 
most advanced, automatic, high-speed 
production equipment and the most ex- 
tensive gear testing equipment ever 
assembled under one roof. Sier-Bath 
precision gears provide master gear 
benefits at a fraction of the price. 


Your third bonus is the use of our gear ex- 
perts at your plant or in the field, before 
and after installation, to assure the 
advantageous performance and _sale- 
ability of your units. 


VISIT BOOTH 2031, DESIGN ENGINEERING SHOW 
Get details of Sier-Bath’s Tri-dimensional Gear Service—See demonstra- 
tion of revolutionary Crown-Ground Gears and unique 2-stage Planetary 
Drive—Discuss any gear application with Sier-Bath's gear design consultants. 


Sier-Bath 
PRECISION 
GEARS 


Also manufacturers of Rotary 
Pumps and Flexible Gear Couplings 
Founded 1905 Members A.G.M.A, 
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Send your gear drawings—or request one of our 
engineers to discuss your gear applications. Write 
for comprehensive Gear Manual on your company 
letterhead. 


Sier-Bath GEAR « PUMP CO., Inc. 


9237 WuDSON BOULEVARD NORTH BERGEN, Nv. J 
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At light-table, Lee E. Zeunen (right) and Du Pont Technical Representative Wray Hushebeck examine a finished intermediate. States 
Mr. Zeunen: “We've added a number of new accounts because of better service at lower prices—made possible by CRONAFLEX.” 


“Durability, versatility of CRONAFLEX” helped us 
double production last year, while cutting costs 50%” 


—Mr. Lee E. Zeunen, General Manager, Capitol Reproductions Inc., Detroit, Mich. 


Chief among the responsibilities of Capitol Reproductions 
Inc. is the duplication of templates of every description for 
leading automobile manufacturers. “Because of its out- 
standing durability and dimensional stability,” reports 
Mr. Zeunen, “we’ve been able to utilize CRONAFLEX in much 
of our template work. This alone enabled us to pass along 
to our customers end-cost savings of as much as 50%.” 

Mr. Zeunen finds that CRONAFLEX saves time and money 
other ways as well. “For example,” he explains, “what were 
once 15-minute exposures now take us 30 seconds with 
CRONAFLEX. And, because this film is so easy to handle 
and process, we’re able to offer our customers same-day 
service on jobs that used to require 3 or 4 days!” 


Operating on a round-the-clock basis, Capitol uses 
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CRONAFLEX in providing complete engineering reproduc- 
tion services. “Adhering, as we must, to rigid tolerance 
specifications,” continues Mr. Zeunen, “we depend on 
CRONAFLEX for consistent uniformity. In addition, better 
resolution and equalization of line densities have improved 
the quality of finished work considerably. In short, we’ve 
found that CRONAFLEX permits us to deliver precision repro- 
ductions faster and cheaper.” 


Explore the many ways CRONAFLEX can speed produc- 
tion, improve quality and cut costs in your operation. For 
detailed information on the full line of CRONAFLEX films, 
contact your Du Pont Technical Representative. Or write: 


E. I. du Pont de Nemours & Co. (Inc.), Photo Products 
Department, Wilmington 98, Delaware. 
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Better Things for Better Living 
... through Chemistry 


Macuine Desicn 





() L) | N ie INDUSTRY'S 


ORIGINAL PRE-PAINT 
TREATMENT FOR ALUMINUM 


ON ALUMINUM STOCK 

strip, coil, extrusion, what-have-you 
.». aluminum producers use 
Alodine to protect this light, strong, 
versatile metal! 


ON ALUMINUM FABRICATIONS 

alert fabricators like Alwintite Division of 
General Bronze Corporation specify Alodine 
to provide a strong, tenacious bond for 

the finish on their new line of painted 
aluminum windows! 





ON ALUMINUM END PRODUCTS 
the ultimate in modern housing, 
National Homes 1960 ‘‘Viking’’ line 
features Alodine-treated aluminum for 
increased beauty and years of 
maintenance free life! 


If your product is made of aluminum — make 
sure it’s protected by Alodine, for over 15 years Wiviie fev cud 
the industry’s standard pre-paint treatment. of Bulletin 
1424A, 
describing 
how Alodine 
can be used to 
enhance your 
product’s 
salability! 


Amchem and Alodine are registered trademarks of AMCHEM PRODUCTS, INC. 
(Formerly American Chemical Paint Co.) AMBLER, PA. + Niles. Calif. + Detroit, Mich. « St. Joseph, Mo. » Windsor, Ont. 
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Another ALODINE First... 
by General Bronze 


Top Window Producer and World's Largest 

Home Manufacturer Team up in Major Breakthrough 
—Painted Aluminum Windows... Alodine-Treated 
For Years of Maintenance-Free Service! 


Advanced flash welding techniques give General Bronze products greater An Alwintite picture window frames Alodine 1200S spray-booth equipment 
weld strength and water-tightness. at General Bronze Corporation’s Alwintite Division, as conveyor-hung windows 
are Alodized. 





Co i 


Finished windows are loaded into freight car for shipment to National Homes General Bronze executives examine samples of Alodized aluminum extrusion 
from plant railroad siding. General Bronze supplies all painted aluminum sections. Left to right: Works Manager, G. M. Keulemans; General Super- 
windows for the home manufacturer's ‘‘Viking” line. intendent, George Pruessner; and Purchasing Agent, Harold Heitzmann. 
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Painted Aluminum Windows 
for National Homes! 


Architects, developers and home manufacturers are 
calling development of painted aluminum windows 
“the major improvement that’s been made since the 
inception of that type of window.” Indications that 
a baked-on, properly applied acrylic lacquer will 
provide 12 to 15 years life on aluminum windows 
have opened new horizons for the product. 

When General Bronze decided to create this new 
“first” —a baked enamel finish on aluminum windows 
—for the world’s largest home manufacturer, 
National Homes, it called on Amchem to come up 
with the proper treatment and coating prior to 
painting and baking. The answer—a fully conveyor- 
ized and automated Alodine 1200S pre-paint spray 
system. The results—since Alodine was first intro- 
duced—a superior, durable finish that prevents paint 
failure, a reject record of zero and not a single 
customer complaint! 

A team effort between Purchasing, Production 
and Management triggered General Bronze’s decision 
to specify Alodine for their vital production roles in 
supplying all painted aluminum windows for National 
Homes 1960 line. General Bronze had created an 
industry standard for excellence when it pioneered 
the use of Amchem’s Aluminum Etchant to preduce 
a special luster-dip effect where aluminum finishes 
are specified in its line. The constant uniformity 
and ease of control obtained with this process in- 
fluenced General Bronze’s decision to use the extra 
safe-guarding qualities of Alodine in creating this 


major new home building development. National 


Homes’ widespread use of 
Alodine on all aluminum 
house exteriors in their 
“Viking” line was aiso a 
major factor. 


Alodized and painted aluminum windows by General Bronze are 
featured in 1960 National Homes line. Other aluminum portions 
of National Home models are Alodine-treated for beauty, 
protection and long life. 


<QUCHES 


ALODINE 


Amchem’s special technical advisory service was 
put into action to help expedite the installation of 
General Bronze’s highly efficient pre-paint finishing 
system. Amchem engineers collaborated with the 
equipment builder to provide a virtually custom- 
designed system. Development Laboratory testing 
and pilot plant processing continue at Amchem 
headquarters in the search for even more efficient 
chemicals for a higher quality end product. On 
personal service, one General Bronze official says: 
“It’s not uncommon for us to run into a problem, 
call their representative at 8 o’clock in the morning 
and have them down here at 9.” 

With a capacity of 6,000 windows per day at 
their North Dighton, Mass. plant (dedicated solely 
to production of residential windows and sliding 
doors), General Bronze plans to use its Alodizing 
operation 24-hours a day to provide trouble-free 
operation during peak periods. General Bronze is 
confident that the Amchem products it uses will 
enable this company to maintain consistently uni- 
form results in line with its highest standards of 
design and workmanship on all types of finishes on 
all General Bronze products. 

Customer acceptance of a painted aluminum win- 
dow that will blend with home decor and comes as a 
finished product (does not require painting in the 
field) lends further scope to this upcoming market. 
With exciting potentialities in store for painted alu- 
minum windows, General Bronze now considers the 
ae of extending Alodine usage to other 

products — painted aluminum 
storm windowsand sliding doors. 

Do you have—a product? 
a problem? a use for Alodine? 
Call or write for further details! 


Send for Booklet 
1424A describing 
uses of Alodine, 
the standard 
pre-paint and 
protective treatment 
for aluminum. 


Amchem and Alodine are registered trademarks of AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 
AMBLER, PA. « Detroit, Mich. * St. Joseph, Mo. ¢ Niles, Calif. * Windsor, Ont. 
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reports the Mead Corporation about its Westinghouse AVR adjustable-speed drives 


“Not a minute’s maintenance time has been required by 
our Westinghouse static-powered adjustable-speed drives,” 
reports Mr. C. H. Reno, Electrical Foreman of Mead's 
Escanaba, Michigan, Division. 

Operating 24 hours per day, Westinghouse AVR drives 
are used at Escanaba to drive constant displacement 
pumps moving color mixture to the coating process. “On 
this important operation,” continues Mr. Reno, “any stop- 
page or failure would prove very costly. We must have 
complete reliability.” 

Westinghouse AVR drives save in other ways, too. They 


ms 


take up only one-half the production floor space required 
by conventional motor-generator drives. And, because 
they're much lighter in weight, Westinghouse AVR drives 
are easier to install and don’t require heavy-duty concrete 
bases. 

How about your plant? Couldn't you benefit from these 
same savings? Ask your nearby Westinghouse salesman 
to give you all the facts. Available for use with motors 1 to 
200 hp, constant torque over an 8 to 1 speed range... or 
with constant hp speed ranges... completely static ...no 
moving parts to weaken from wear and fail. 5-22153 


You CAN BE SURE...1F 17s y Vestinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS” CBS TV ALTERNATE FRIDAYS 
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BOTH permanent-end 
and re-usable 


hose assemblies 
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FITTINGS AND HOSE 


DIVISION 


17325 Euclid Avenue 


Cleveland 12, Ohio 





PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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You may require permanent-end hose assemblies for 
your production AND re-usable fittings with coils of 
hose for quick, trouble-proof replacements in the 
field. With the addition of Parker’s new “Krimp-lok” 
fittings, permanent-end assemblies are now available 
from Parker. They use the same Parker hoses that 
enjoy a wide acceptance when used with Parker 
no-skive “Hoze-lok” fittings in the replacement field. 

A full range of Parker adapters is also available. 

Ask your Parker Hose Distributor, listed in the 
Yellow Pages, for engineering advice and literature on 
“Hoze-lok” re-usable fittings, also Parker hose and 
adapters. Write us in Cleveland regarding your re- 
quirements for Parker “Krimp-lok” Hose Assemblies. 








PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 








Drip-free rods, leak-proof ports... 


HANNIFIN 


hydraulic cylinders 


For absolutely leak-proof connections under all operating 

and installation conditions, get Hannifin hydraulic cylinders with 
S.A.E. straight-thread ports. There’s no extra cost. And 

because a straight-thread fitting is tightened after alignment, 

not aligned by “backing off,” sealing is positive even when 

the cylinder must be mounted in tight quarters. 


Straight-thread ports, plus the removable-replaceable 
cartridge gland that seals Hannifin cylinder rods drip-free, keep 
machines, floor and product free of hydraulic oil. 


Other Hannifin cylinder features include ground and polished 
rods induction-hardened to an extra-deep case, then hard-chrome 
plated and polished again; cylinder walls that are “Tru-Bored” 
straight and perfectly round before being honed... PLUS 
48-hour shipment in emergencies on standard Hannifin cylinders. 


Your nearest Hannifin sales office or representative is listed 
in the A-Z volume of Thomas’ Register. Call us in when cylinders 
figure in your designs. Or, for cylinder literature, write: 


HANNIFIN COMPANY 


515 South Wolf Road ¢« Des Plaines, Illinois 





A DIVISION OF PARKER-HANNIFIN CORPORATION 








On the 1960 Westinghouse Laundromat.. . 


NEOPRENE AND HYPALON® ELIMINATE OZONE-CRACKING: 
ARE SPECIFIED FOR ALL RESILIENT COMPONENTS 


In designing their new Laundromat automatic 
washer, Westinghouse engineers set out to solve 
an aggravating problem: ozone deterioration of 
rubber parts. They knew from experience that 
drain hose, gaskets, boots and seals made from 
ordinary rubbers were susceptible to the oxidizing 
effects of ozone, and they wanted to eliminate this 
danger in their new design. 


Needed were synthetic rubbers capable of per- 
forming dependably despite exposure to ozone, 
heat, abrasion, detergent water and bleach. The 
solution was provided by a pair of rugged Du Pont 
elastomers: neoprene and HYPALON. 


Neoprene was chosen for its exceptional ability 
to absorb punishment. Unusually resistant to 
ozone, this versatile rubber is also highly resistant 


to heat, abrasion, oils and chemicals. And neo- 
prene’s excellent age resistance keeps appliances 
on the job. Neoprene parts stay tough and lively, 
without cracking, swelling or softening. 


HYPALON is completely impervious to ozone, 
whether atmospheric or motor-generated. Ideal for 
seals, hoses, and other molded or extruded parts, 
it resists deterioration and stays resilient despite 
constant abrasion, flexing, temperature extremes. 


To learn more about the Du Pont elastomers, 
and how these synthetic rubbers can solve your 
appliance design problems, write for our fact-filled 
booklet outlining properties, performance and ap- 
plications. E. I. du Pont de Nemours & Co. (Inc.), 
Elastomer Chemicals Department MD-5, Wilming- 
ton 98, Delaware. 


Ozone tests like this convinced Westinghouse —Specimen on left, made of natural rubber, has deteriorated com- 
pletely after only 14 minutes of ozone exposure. One on right, made of HYPALON, is unaffected after 100 hours of 
exposure to the same concentration of ozone. 


SYNTHETIC RUBBER 


NEOPRENE HYPALON® 
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Better Things for Better Living ... through Chemistry 
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Synthane makes and fabricates 
laminated plastics 


3 , ition. 


¥ 
% 


We have the facilities; the know-how Is free 


Consider these three, of many, rea- 
sons why it is to your advantage to 
let us fabricate your laminated 
plastics parts. 

First, we have the facilities for the 
job. Saws, millers, drills, lathes, 
punch presses, planers, sanders. Hun- 
dreds of them. Many are standard 
machine tools modified to machine 
laminated plastics quickly and easily. 


Others are special, designed primarily 
for the high-speed production possi- 
ble with laminated plastics. 

Second, behind the machines are 
people who know practically every 
trick in the book for turning out a 
first-class job fast. They also know 
what to avoid doing. 

Finally, it will hardly pay you to 
handle your own fabrication—in 


You furnish the print—we'll furnish the part 
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terms of money, in headaches, in 
possible errors, waste or delays. Call 
a Synthane representative near you 
for a quotation—you’ll find him in 
any principal city or write Synthane 
Corp., 5 River Road, Oaks, Pa. 


CORPORATION Ss OAKS, PENNA. 


Sheets « Rods « Tubes « Fabricated Parts 
Molded-laminated « Molded-macerated 
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Truarc rings ©) it used in redesign of 


product height by 14". Result: SHURHIT 


PRODUCTS, INC. saved $60 per 1000 units. 


A DESIGN PROPOSITION: 


What would the impact of Truarc Retaining Rings be on your product? 

They save materials and labor...simplify design and assembly...and lower the 
installed cost of hundreds of products. Catalog RR10-58 shows how other 
designers use rings on more than 70 different products. Get tithe 
your copy today. Your nearest Authorized Truarc Distributor 

is as close as your telephone. For immediate action, check 


your Classified Telephone Directory under: “Rings, Retaining.” 


WALDES 


-TRUARC retainine rns 


WALDES KOHINOOR, INC., 47-16 Austel Place, Long Isiand City 1, N. Y. 





9 OUT OF 10 PRODUCTS CAN BE IMPROVED WITH TRUARC RETAINING RINGS 
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SAVE TIME, CUT COSTS 





... fill out this 


% 


Howard offers a complete’ line of low 





cost fractional H.P. motor parts sets 


Ratings from 1/200 to 1 H.P.—Keep costs 
down—check with us if you have an application 
using individual fractional H.P. motor parts. 
Howard stock sets fit thousands of varied require- 
ments . . . include armatures and fields, brushes 
and brushholders, rotors, stators and fans . . . power 
your products and appliances with proven superior 





ARMATURES 


Parts | No.of; Outside Inside | Core Sizes Bi No. of | 
Set No.| Slots | Diameter | Diameter| Availabie Bars Insulation | Hubs 


11A 7 2.625 1.421 | \%, 1%, 11 | paper, mica,| molded 
1,1% or bakelite, or or 
22 nylon steel 


1.408 ¥%,1, 24 | paper, mica, | bakelite 
1%, 1% bakelite, or or 
nylon steel 


COMMUTATORS 


%, I, | paper or steel 
"Kh 1 | mica 
%,1, paper or steel 
1%, 1% } mica 
1%, 1%, paper steel 
1%,2 
1% paperor | steel 
mica 


1,1% or | paper or steel or 
1% mica 


SPECIFICATIONS 


quality. Our large selection of standard models and 
new semi-automated production facilities let us 
offer lowest prices in the field. Shown here are just 
a few of the parts sets in the Howard line. Fill out 
the convenient data sheet for further details and 
prices on the parts sets that meet your needs! 





ALL MODELS: 
SHAFTS: 


Shafts are ground from centers for concentricity. Special flats, worms, etc., 
can be cut on shafts if required. C.R. Steel is normally used, however stress- 
proof or various types of stainless steels can be furnished if desired. 


INSULATION: 


Armatures have a fiber end insulator at both ends of the steel laminations. 
The inside of the slot is insulated with varnished cambric. The armature is 
wound with heavy formvar copper wire. 


LAMINATIONS: 


Laminations are stamped in sets from 24 or 26 gauge improved electrical 
sheet steel. They are riveted together under pressure in an expanding die. 
The outside diameter of the field can be ground to customer's specifications. 
Field coils are wound with heavy formvar copper wire, taped with cotton 
rayon tape, inserted in field core, then double dipped and baked in an in- 
sulating varnish. Field leads can be cut to desired length. 


MISCELLANEOUS: 


Brush holders and caps with correct brush assemblies can be supplied upon 
request. Special length cores can be made if required. Armatures can be either 
statically or dynamically balanced or both, if required. 
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spec sheet and send for samples and prices 








ant oO W A ke D Fill in this form as completely as you are able with available information and send 
it to Howard Industries. This will enable us to quickly provide you with samples 
ENGINEERING DATA SHEET and prices for ry saseny job you have in mind. If you would like general informa- 
tion on Howard Motor Parts Sets or other motors in the Howard line, your in- 
FOR MOTOR PARTS SETS quiry will receive prompt attention. 











Company __ 
Address__ 
City 
Cy... 


1. Describe general operation: 


2. Power Supply: Volts Phase 


! 
I 
1 
| 
| 
| 
i 
: 
I 
| 
1 
| 
! 
I 
I 
I 
l 
| 
l 
| 
I 
! 
| 
| 
| 
| 
| 
3. Running load requirements and conditions: 
y A. Full-load running speed RPM 
. B. Direction of rotation looking at shaft: Clockwise Counter-clockwise 
| 
| 
| 
| 
| 
| 
| 
| 
1 
1 
I 
I 
| 
| 
| 
| 
| 
l 
| 
{ 
| 
| 
| 
| 
I 
| 
! 
| 
| 


C. Continuous Load H.P. or Oz. In. Torque 
D. Intermittent Load H.P. or Oz. In. Torque 
1. Length of time at full load Min. 
2. Idle running min; Time at rest _ 
3. Maximum momentary torque oz. in. 
4. Number times per hour load capacity is repeated 


4. Space available: 
A. Maximum diameter 
B. Maximum length 
C. Set dimensions to be interchangeable with competitors 


5. Bearing and Journals: 
Ball bearing _____.- Sleeve Bearing 


6. Shaft Extension: 
A. Single _ Both ends 
B. Diameter 
C. Length 
D. Describe special shaft features: 





CUT OR TEAR OUT COMPLETED FORM AND MAIL IMMEDIATELY! 





. / UNIVERSAL & D.C. 1/200 to 1 h.p. / INDUCTION 1/1400 TO 1/4 h.p. 
Cte Semmens Sinteaee / SHADED POLE 1/2000 to 1/8h.p. / SERVO MOTORS / GEAR MOTORS / BLOWERS 


ee &, ) 
f 
q) ) Vi HOWARD INDUSTRIES, INC. 1735 State St., Racine, Wis., Telephone ME 2-2731, Teletype; RAC344 


owenso SY 


HO Sales Offices Festus, Mo., 1049 Front St., YE 7-3606 
wane Chicago area: 576 Northwest Hwy., Des Plaines, lll, Los Angeles 36, 942 S. La Brea Ave., WE-8-2444 
VA7-6173 New York area: 157 Broad St., Redbank, N.J., 


—— Cincinnati 2, ©., 1977 Celestial St., PA 1-2985 SH 1-3356 


Representatives in Principal Cities—Consult Your Classified Phone Book 


DIVISIONS: én0 ELECTRIC MOTOR CORPORATIONG) CYCLOHM MOTOR CORPORATION(/S)LOYD SCRUGGS COMPANY 
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Gasket engineering 


HEAT «« GASKETS 


Heat can affect the performance of resilient gasket materials. Its effects 
can be minimized, however, by proper selection of materials and special 
consideration of certain mechanical aspects of the joint. 


Where resilient gasket materials will be 
used at temperatures substantially higher 
than room temperature, the possible ef- 
fects of heat must be considered. 
Actually, heat is less of a limiting factor 
than is commonly supposed. By knowing 
the range of temperature limits of the 
various classes of materials (see table), a 
designer may be able to find a resilient 


This apparatus tests the sealing performance of 
gasket materials at various temperatures. Nitro- 
gen is pumped into the sealed flange to the 
desired pressure. Then the flange is heated. 
Pressures and temperatures are continuously 
recorded. Gasket failure is indicated by a drop 
in pressure. 


gasket that meets his temperature require- 
ments just as well as a more expensive 
material. 

Resilient gaskets usually are organic, 
and exposure to high temperature can 
cause physical damage such as charring 
.. or it may volatilize the fugitive binders 
of some plant fiber materials. Such dam- 
age will, of course, eventually result in 
leakage. It usually can be avoided by stay- 
ing within recommended temperature 
limits of the material or by using an inor- 
ganic gasket such as Armstrong asbestos 
Accopac. 


64 Please direct inquiries to advertiser, mentioning MACHINE DESIGN 


E. M. SMOLEY 


Research Physicist 
Armstrong Research and Development Center 


A more subtle effect of heat—and one 
more difficult to detect—is the softening 
it tends to produce in almost any non- 
metallic gasket. Because of plastic flow or 
some form of fatigue, high temperatures 
act to reduce the ability of a resilient gas- 
ket to maintain flange pressures over rela- 
tively long periods. The result can be 
serious loss of bolt torque. 


TEMPERATURE 
RECORDER 


PRESSURE 
TRANSDUCER 











This torque loss can be minimized by 
using rigid flanges that can impose ade- 
quate flange loads on the gasket; and by 
selecting a gasket material with good 
torque retention properties (see table). 
The Armstrong Accopac line contains 
a number of asbestos fiber materials 
which have excellent torque retention 
characteristics. 





Rank in 
order of 
torque 
retention 


Maximum 
sustained 
temperature 
at gasket line* 


Class of 
material 





Asbestos . 
Cellulose . 
Cork-and-rubber . 
Straight rubber 
Cork composition 


250° F. 4 
250° F. 5 


* These are recommended design limits. Obvi- 
ously, in many applications temporary exposure 
to higher temperatures can be tolerated. Consider- 
ation should also be given to nature of contained 
fluids, since some fluids which are inert at room 
temperature become more active as temperatures 
increase. 











Checking the effects of heat is just one 
part of a continuous test program on gas- 
ket materials at our Research and Devel- 
opment Center. The experimental appa- 
ratus shown at left is one of many similar 
devices used to study the behaviors of 
gasket materials under a wide variety of 
laboratory and simulated service con- 
ditions. 

The Armstrong Gasket Design Manual 
contains additional data on the effects of 
heat as well as 
much other de- 
tailed information 
on the design, 
selection, and per- 
formance of resil- 
ient gasket mate- 
rials. Write for your free copy today to 
Armstrong Cork Company, Industrial 
Division, 7105 Dean Street, Lancaster, 
Pennsylvania. 


s GASKET 
DESIGN 
MANUAL 


(Aymstrong GASKET MATERIALS 


1860-1960 Beginning our second century of progress 
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Here at Federal, we’re proud fathers to over 
12,000 different sizes of ball bearings and hun- 
dreds of types. A fine family and still growing, 
(not that we want to boast.) 12,000 strong, 


the Federal family? We just happen to have 
their pictures — and names and numbers — in 
the form of a handy catalog which we’ll ship 
you at the drop of a letterhead. Best looking, 


they stand ready to satisfy almost any applica-_ 
tion need that American industry can think of 
(and believe you us, American industry can 
think of some lulus). Would you like to meet 


hardest working bunch of ball bearings you’ve 
ever seen. Write for it today. 


THE FEDERAL BEARINGS CO., INC., Poughkeepsie, N. Y. 


One of America’s 
q era largest bali bearing 
manufacturers 


BALL BEARINGS 


FEDERAL ON FILM—A 16 mm. color sound film 
takes you through our 400,000 sq. ft. plant. 
Loaned free, Just ask for it. 





EVEN ON THIS 
EXTRA-TOUGH JOB... = 


HIGH-STRENGTH STEEL 
TRIPLES TRUCK LIFE! 


Hour after hour, around the clock, the Edward C. Levy Slag 
Company, Detroit, keeps forty 45-ton trucks working under 
severe conditions. Nearly 30 tons of hot slag are loaded, lifted and 
dumped on every trip. Each time, the truck body must stand 
the sudden shock of drop loading, the stress of lifting that load 
and the grinding abrasive action as it empties. 


How long can a truck body take such a beating? 


Until the company (which designs its own trucks) discovered 

N-A-X TRA high-strength steel, they used ordinary carbon steel, 

good for about 18 months’ service. Though the truck bodies were SSS aE 
as strong as they could be and still carry an adequate payload, eM A wm 4 hick otrenm 
maintenance was almost continuous—with breaks, dents, dings deel with the mild carbon steel bo 

and sags occurring almost from the start. its reinforced floor. 


Then they fabricated eight bodies out of N-A-X TRA, which has 
a minimum yield strength nearly three times greater than mild 
carbon steel. These trucks carry the same payload and after 18 
months’ service still look almost new. Owners estimate a life of 
five years, more than triple the others—with far less maintenance. 
The extra strength of N-A-XTRA also permits a strong floor 
that needs no expensive reinforcement to support the load against 
hydraulic lift action. 


Eventually, all forty Edward C. Levy trucks will be made of 
N-A-XTRA high-strength steel. In fact, all patches and section 
replacements are now made with N-A-XTRA. 


Tons of hot, abrasive slag may not be your problem—but the 
same steel that mastered these conditions is the one to remember 
when only the strongest steels will do. Rugged conditions, heavy 
loads and weight-saving construction are challenges that 
N-A-XTRA is designed to meet and beat. With excellent weld- 
ability, formability and toughness, these quenched and tempered 
N-A-XTRA steels are available in four levels of minimum yield 
strength, from 80,000 to 110,000 psi. They can also be supplied 
to higher levels of mechanical properties. 


oh 
NAXTRA 
A PRODUCT OF 


GREAT LAKES STEEL 


Detroit 29, Michigan 
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These two trucks have done the same 


tough work for 18 month The only 
l rence is that the one above is made 


of N-A-XTRA. 


DESIGN NOTE: 


Panels and floors for these trucks, designed by Edward 
C. Levy Slag Co., were fabricated of N-A-XTRA 100 
(100,000 PSI minimum yield strength) from plates 
44,"-\" thick. Standard flame cutting procedures were 
used. Side frames were cold-formed of N-A-XTRA 100 
from 3%" plate, using both skip (6”" weld, 6” skip) and con- 
tinuous welds. Performance to date has been equal, in- 
dicating additional savings through skip welding. 


For full technical information on N-A-XTRA high- 
strength steels, write Great Lakes Steel Corporation, 
Detroit 29, Michigan, Dept. MD-9. 


Great Lakes Stee! is a Division of NATIONAL STEEL CORPORATION 
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VR. METALS... 


when 


dim en S| 0 n ai Does the size of a metal part have to change as its 
temperature does . . . and if so how much? 
The change in size under various conditions can be a very 
* bilit critical factor. A part that must function accurately at sea 
S a i : y level might be required to maintain that accuracy on a 
flight to the moon when the ambient temperature is —240° F. 
Under these conditions a new metal may be indicated. 








e 
Is Producing metals with low coefficients of expansion under 
extreme temperatures for dimensional stability and control 

is part of V-R’s everyday activities. If you need a part 
needed! with this characteristic or possibly one that is highly 


corrosion resistant . . . or one that has long wearing 
qualities . . . or one that has to take an extremely 
fine surface finish . . . then contact V-R. 


WSR) VASCOLOY-RAMET 


CREATING THE METALS THAT SHAPE THE FUTURE 


846 MARKET STREET WAUKEGAN, ILLINOIS 
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“FRIGID MIDGET” for electronic systems 


Model: 144029-010 
Actual Size: 9 x 92" x 8” 


‘ 


oPTIMUM DESIGN FOR A BALANCED 
COOLING SYSTEM .. . and the customer receives perfection in 
miniature, assured performance . . . plus single-source responsibility 
from Pesco — the only manufacturer that produces all its own micro- 
matched components for electronic cooling packages. Designed by a 
creative team of Pesco engineers, this compact package features a 
liquid flow rate of 1 gpm... high heat transfer of 24% KW at 212° F 
Creative and 50,000 feet altitude ... liquid temperature range from —65° to 
+212° F ... plus built-in thermal bypass for low temperature opera- 
tion requiring no cooling. It is particularly adaptable to electronic 
El ‘ systems utilizing liquid-cooled power tubes in either airborne or 
ectronics ‘ ; : Mer ST 
ground installation where space and weight are of critical importance. 
For customized cooling packages engineered to meet your environ- 
mental requirements, contact the Pesco Sales Office nearest you or 
write today to... 


Engineering... 
for 


PESCO PRODUCTS DIVISION 


24700 North Miles Road + Bedford, Ohio 
Borg-Warner Corporation 


EXPORT SALES: Borg-Warner International Corp., 36 South Wabash Avenue, Chicago 3, lilinois 
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PLAIN TALK ABOUT HIGH TORQUE 


(and how these UN BRAKO set screws 
help insure high reliability) 


Deeper socket means optimum 
wrenching power 


Radius socket corners distribute stresses 
developed when tightening 


Knurled cup point makes screw 
self-locking 


Fully formed threads for greater over-all 
strength 


INDUSTRIAL FASTENER Division 
JENKINTOWN 18, PENNSYLVANIA 


where reliability replaces probability 
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When you specify socket set 
screws, you want holding power. 
When you specify High Torque 
UNBRAKO, you get it. 


The tighter a screw is wrenched, 
the greater its holding power. With 
High Torque UNBRAKO set screws, 
tightening torques are as much as 
40% higher than for ordinary 
set screws. Here’s how we do it: 


@ Deeper sockets for maximum key 
engagement and wrenching power 

@ Radius socket corners to eliminate 
sharp angles where cracks start 
during tightening 
Fully formed threads with metal 
compressed into a closely knit 
grain structure and no straight 
lines along which shear can occur 


@ Precision heat-treated steel to elim- 
inate brittleness or decarburization 


And to keep High Torque 
UNBRAKO tightly seated, we 
knurl the cup point. Laboratory 
tests have conclusively proved that 
the High Torque set screw with 
knurled cup point is six times as 
vibration resistant as plain cup or 
specialty points. 





Impact-Induced Vibration Test 


Socket Set Screws 
5/16-18 x 5/16 
— 
installation Torque: 
165 in.-Ib. 








TIME (MINUTES) 











High Torque UNBRAKO 
with knurled cup point 


Plain cup and 
specialty points 











The myth of back-out torque— Re- 
search has also revealed that back- 
out torque is no indication of a set 
screw’s resistance to loosening in 
vibration. Tests comparing knurled 
cup point High Torque UNBRAKO 
with a specialty point set screw 
showed no significant differences 
in back-out torque between the 
two products. Yet in impact-in- 
duced vibration tests the High 
Torque had a vibration life six 
times as great as that of the screw 
with the specialty point. 





High Torque UNBRAKO socket set 
screws are available in sizes #0 
through 1 in., in alloy and stainless 
steels, and with Nylok*. Ask your 
authorized industrial distributor for 
complete information or write SPS— 
manufacturer of precision threaded 
industrial fasteners and allied prod- 
ucts in many metals, including 
titanium. 


*T.M. Reg. U.S. Pat. Off., The Nylok Corporation 
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WORLD'S LARGEST STRUCTURAL BENDER USES 


LARGEST AIR TUBE CLUTCH 





f 





Mammouth McKay bender curves 14” steel tee beams 
easily with help of giant Wichita Air Tube Clutch 


Tremendous torque is applied through a 48” Wichita Air Tube Disc 
Clutch at 0.75 rpm from the 60 hp, 1650 rpm drive motor to the 
center driving roll. McKay engineers report Wichita ATD clutch 
provides smooth power application in spite of heavy loads. For your 
unusual or difficult clutching or braking problems it will pay you to 


call in a Wichita engineer. Structural tee shape bent stem 
out — 10” flange. 14” stem. 


Contact your nearest Wichita Engineer. 


Clutch & Control Engineering Co., Livonia, Mich. Allied Transmission Equipment Co., 

Fremont & Lewis, Inc., Cincinnati, Ohio Kansas City 8, Missouri 

W. G. Kerr Company, Pittsburgh, Pa. Donald E. Harman, Dallas, Texas 

Smith-Keser & Co., Avon, Conn., C. Arthur Weaver, Richmond, Virginia 
Philadelphia 44, Pa., and New York, N.Y. Malcolm S. Cone, Memphis, Tennessee 

Frank W. Yarline Co., Chicago, Illinois Dominion Power Press Equipment, Ltd., 

Larry W. McDowell, Long Beach, California Burlington, Ontario, Canada 

Andrew T. Lobel, Denver, Colorado R. E. Kunz, Seattle 4, Wash. 

Robert R. King Co., Cleveland, Ohio Norman Rupp Co., Portland 4, Ore. 

Norman Williams, Houston, Texas Bates Sales Co., St. Lovis 1, Mo. 
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POWER 
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SYSTEMS 
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Complete System Responsibility 


VANE PUMPS FOR 
BEST OPERATION 


The Vickers power steering system 
utilizes vane pumps designed and 
built to last much longer than other 
type pumps. Further, they exert 
virtually no load on the starter like 
gear pumps do on those cold morn- 
ing starts 
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WORLDWIDE STOCKS AND 
INTERCHANGEABILITY 


If part of your production goes into 
export, or if you manufacture 
abroad, consider this: Vickers prod- 
ucts are built in plants through- 
out the free world . . . and all parts 
from all plants are completely inter- 
changeable. Wherever your equip- 
ment is working, there are Vickers 
parts nearby. 


FOR ALL 
THE DATA... Hee 


NEW COMPLE 
POWER STEERING 
STEMS 


New bulletin gives complete in- 
formation on this important break- 
through in power steering design 
and manufacture. It contains di- 
mensions, ratings and other data so 
you can draw your own compari- 
sons. Write for Bulletin M5110. 
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For axle loadings from 
1,500 lbs. to 128,000 lbs. 


Manufacturers of mobile equipment can now 
install a completely tailor-made power steering 
system using standard, production built com- 
ponents. These components are designed to 
occupy less space because of compact design 
and high pressure operation (up to 2000 psi). 
Size for size you get double the thrust for 
equivalent price. 


There are other advantages, too. Your 
engineering and manufacturing costs are sub- 
stantially reduced since for all vehicle models 
you have a matching standard system. Your 
inventory is reduced because fewer parts are 


needed and all parts are interchangeable. .. field 
service is simplified, speeded, too. These parts 
are all of the same well-engineered construction 
providing uniform performance and service. 


All cylinders are double walled eliminating 
functional damage to cylinder walls by flying 
debris, a common hazard. 


In addition, when you deal with Vickers you 
are dealing with a pioneer in power steering .. . 
a company that maintains a staff of specialists 
in power steering to serve you. AND, you get 
the complete system from one source . . . Vickers, 
the name that makes the news in fluid power. 


FOR ANY VEHICLE HERE’S HOW SIMPLE IT IS 


1. You take this ONE valve 


bite) 2 USROR Gi lenis 


3. Connect them like this 


2. One of FOUR cylinders 


4. Add one of three pumps 





and you have TAILOR-MADE MICKER © 
POWER STEERING with STANDARD 


PRODUCTION -BUILT COMPONENTS 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Mobile Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1430 ¢ Detroit 32, Michigan 


8182 


Application Engineering Offices: « ATLANTA « CHICAGO « CLEVELAND 

DETROIT * HOUSTON e¢ LOS ANGELES AREA (Ei Segundo) 

MINNEAPOLIS « NEW YORK AREA (Springfield, NJ.) « PORTLAND, ORE. 
SAN FRANCISCO AREA (Berkeley) « TULSA 


ALSO SOLD AND SERVICED IN AUSTRALIA, ENGLAND, GERMANY & JAPAN 
IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto, Montreal & Vancouver 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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35 MILLION BEARINGS... 


and every one has given 
perfect performance! 
that’s the record of 


GRAMIX bearings in 
the famous TAYLOR-TOT’ SLEEPER WALKER-STROLLER 


Where there are youngsters, there are Taylor-Tots . . . and 
where there are these familiar sleeper walker-strollers there 
are GRAMIX bearings . . . in fact, 35 million to date have 
been shipped to the Frank F. Taylor Company of Cincinnati 
and have been accepted by their receiving inspection depart- 
ment without a single rejection. The strength, durability 
and resistance to wear of these GRAMIX bearings, two of 
which are used in each wheel, help give Taylor-Tot easier 
steering and handling. Even thongh Taylor-Tot strollers 
are run through snow, dirt and many times are left out in 
adverse weather, GRAMIX bearings provide the maximum 
in quietness, free running and long life. 








GRAMIX is the ideal bearing material because it can be oil- 
impregnated for self-lubrication, requires no machining and 
is completely dependable. 


If you are not already using GRAMIX in 
your products, it will pay you to consult 
our engineers . . . to discover how you 
can benefit from the high quality .. . low 
cost... top performance of GRAMIX 


products of powder metallurgy. 


Write today for Engineering Bulletin No. 18, which covers design and 
metallurgical requirements and alloy selection of GRAMIX bearings. ¥ 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 7, MICHIGAN 
GRAPHITAR® carson-crapniTe © GRAMIX® powner meTALLUReY © MEXICAN® crapnite propucts © USG® BRrusnes 
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Falcon missiles travel “first class”’ 
in containers secured by LINK-LOCK 


Fourteen No. 2 LINK-LOCK fasteners > 
maintain a pressure-tight seal around cover 


»} Falcon cases. 


Before they take to the skies, Falcon air-to-air guided missiles 
are shipped or stored in containers sealed pressure-tight by 
Simmons LINK-LOCK fasteners. 

These precisely engineered fabricated aluminum cases are 
produced to Hughes Aircraft Company specifications by the 
following companies: Vendorlator Manufacturing Co., Fresno, 
California; Allison Steel Manufacturing Co., Phoenix, Ari- 
zona; Avco Corporation, Crosley Division, Richmond, Indiana. 

Features like these make the LINK-LOCK ideal for use on 
military cases made to rigid specifications as well as on inex- 
pensive commercial containers: 
¢ Impact and drop resistant. 

* Positive-locking without springs. 

* High preloading and high load carrying capacity. 
* Compact design—lies flat open or secured. 

* 3 sizes, for heavy, medium, light duty. 

» Flexible engagement latch design...can be varied 

to suit different applications. 

Write for Catalog #1257. Contains complete details of 
LINK-LOCK and other Simmons Fasteners with unlimited 
money-saving applications. Samples and engineering serv- 
ice available on request. 

BE SURE TO VISIT BOOTH 2434 1960 Design Engineering Show 


May 12, 1960 Circle 451 on Page 19 


Half-turn applies high cl 
turn disengages for ope? 


‘ open or closed 


SIMMONS 


yO 1, 1 ete) ite] 7 wale], | 


North Broadway, Albany 1, New York 
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Partiow non-indicating controls give 


Partiow makes 25 different indicating control models, 
maximum dependability at minimum cost. 


including the handsome, high-visibility MFS shown here. 


A Perfect Fit for Any 


Temperature Control Application! 


Partlow temperature controls today function in 
an almost infinite range of industrial processes . . . 
Economically. Accurately. Precisely! 

They can perform just as efficiently for you. 

Partlow controls are actuated by the direct, posi- 
tive power of mercury, require no mechanical or 
electronic amplification. Regardless of type, any 
Partlow you install will stand up to even extreme 
conditions of shock and vibration . . . without loss 


of accuracy or sensitivity. 


And Partlow makes service headaches a thing 
of the past! All it takes to replace the Partlow 
thermal element is a wrench or screwdriver. No 
‘down time’ necessary! The whole job can be done, 
right at the work site, in a matter of minutes. 

If you need accurate, dependable temperature 
control anywhere within the —70° to 1100°F. 
range, youll find a Partlow model to fit your 
requirements exactly. 

Get full details without obligation. Fill out and 
mail the coupon now. 














. es 


Versatile Partiow recording instruments keep rigid 
control of process temperatures, and prove it in writing. 


Partlow makes the following types of 
controls and allied equipment for tem- 
peratures ranging from —70° F. to 
1100° F.: 


Electric \ é : Pm Bo _— = OV 


Mechanical 
TEMPERATURE CONTROLS 


Pneumatic 
Indicating 
Non-indicating 
Recording 
Explosion-Proof PARTLOW CORPORATION 
Weather-Resistant 
Limit 

Program Please send condensed Catalog of Partlow temperature controls and allied equipment 
Muiti-Switch for industrial heating and refrigeration. 

Double Pen Recording 

Process Timers 

Safety Equipment Name and Title 

Thermometers 

Control Accessories Company 


New Hartford, N.Y., Dept. A 


41 Partiow Sales and Service Offices 
in Principal Cities of the United States, Address 
and the World. 


World Export: Ad Auriema inc., AAI GE UN oi no ee ; 
85 Broad Street, 
New York 4, N.Y., U.S.A. 
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OZALID NEWSLETTER 


NEW IDEAS TO HELP YOU WITH ENGINEERING REPRODUCTION AND DRAFTING 


i 2 al 


TUS COLLARS GOIN. te fuROrE 


Ozalid Viewfilms produce color images in seconds... 


and at lower cost than conventional methods. 


Need low-cost color in a hurry? 


Four-color, three-color, or even two- 
color for that matter... no problem; 
Ozalid’s Viewfilms provide the per- 
fect low-cost answer. 

Suppose we want to produce a 
performance chart in which each 
factor is a different color. 

It’s a snap. Just take translucent 
paper and draw the desired curve or 
dotted line (as the case may be) on 
the sheet. 

Next, run the master through your 
Ozalid machine together with an 
Ozalid Viewfilm of the proper color. 
Want to add more material in a dif- 
ferent color? Just prepare another 


master, select a different colored film, 
and run them as you did the first 
pair. When you're all through, over- 
lay the films in sequence and tape 
them into register. Your result is a 
composite color chart that’s very 
dramatic ... very convincing! 

This is just one illustration to start 
your mental salivary glands working. 
We are sure that you can find uses we 
haven’t even dreamed of, once you 
get going. And if you discover any 
new applications for this best of all 
possible color worlds, tell us about 
them so we can spread the good 
news to others. 


When it comes to 
cost estimating... 


... there’s nothing like a handy white- 
printer to cut preparation time of 
cost estimates, according to the 
Stackpole Carbon Company, St. 
Mary’s, Pa. The company’s Super- 
visor of Cost Estimating has just 
written us a letter on the subject 
which we pass on to you verbatim. 
“Our estimates are made in pencil on 
printed translucent vellum in pad 
form. These are reproduced on spe- 
cially cut and punched Ozalid copy 
paper. Originals carry only basic in- 
formation that has to remain con- 
stant. And from the originals we 
produce duplicate originals on Ozalid 
sepia line intermediate paper (#402 
IT) as required, and these are used 
until the basic information is obso- 
lete. To revise a cost, it is only 
necessary to add current rates and 
extend. With this simple Ozalid meth- 
od we have eliminated typing, proof- 
reading, and copying errors.” 

The Supervisor goes on to say that 
Stackpole uses Ozalid copying in many 
other areas of its business because 
of convenience and economy. Per- 
haps we’ll be able to tell you about 
these uses in a future Newsletter. 


Here’s what 100 usable feet 
per minute can do for you 


Speed up your production? Of course! 
But that’s only the beginning. Look 
at it this way. One Printmaster 1000° 
working at a usable 100 feet per 
minute matches the output of several 
smaller, slower machines but takes up 
less valuable floor space while handling 
widths up to 54 inches! You save on 
production time and costs due to 
higher working speeds! And the 
Printmaster 1000 is probably the 
toughest, most durable unit ever pro- 
duced. This means even greater 
savings in downtime and service 
charges. Our first recommendation 
for any shop having heavy work loads 
is this 100-foot champ... the 
Printmaster 1000. 


Ozalid—Division of General Aniline & Film Corp.* In Canada: Hughes-Owens Co., Ltd., Montreal 
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Fewer replacements, farther between 


...with these LINK-BELT conveyor and elevator chains 


LINK-BELT C CLASS CHAIN 

combines cast malleable center 

links with steel sidebars connected 

by steel pins. Broad tops and bottoms 
provide ample sliding surfaces for drag con- 
veyors. Also available with Promal or “file-hard” 
Promal center links for extreme loads and 
abrasive wear. Promal is the special 
Link-Belt metal that lasts much 

longer . . . costs but 

little more. 


}LINK-BELT SS CLASS 

‘BUSHED CHAIN. If your con- 

Weyor or elevator must be length- 

ened, or load increase accommodated, 

you can install this all-steel chain in place 

of C Class without changing sprockets! It 

offers hardened joint bearing surfaces for greater 

wear resistance in heavy-duty conveying and elevat- 
ing. Smooth, tough joint surfaces repel gritty materials, 
prevent packing, and resist abrasion. 


Full information on 

these chains . . . plus 

fe a broad line of attach- 
ments —is contained 

Bi) G:iaas in Catalog 1050. Get 
? your copy by writing 
direct . . . or call your 

nearest Link-Belt of- 

fice, listed under 

CHAINS in the yellow 

pages of your local 


Phone Directory. CHAINS AND SPROCKETS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry 
There Are Link-Belt Plants, Sales Offices and Stock Carrying Distributors in All Prin- 
cipal Cities. Export Office, New Yurk 7; Australia, Marrickville (Sydney); Brazil, Sao 
Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs. 

Representatives Throughout the World. 15,066 
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The quickest 

most practical way 
to put strong threads 
in soft materials 


the TAP-LOK 
INSERT 
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FOR SOFTER METALS AND PLASTICS... 


Slotted Tap-Lok insert has full V- 

form external threads to provide 

maximum locking torques; permits 

wide choice of mating hole sizes. 
Recommended for soft aluminum, zinc die castings, 
sand castings, and plastics. Meets requirements of 
MIL-MS 35914. 








FOR HIGHER STRENGTH 

MATERIALS ... 

H-Series heavy-walled Tap- 

Lok insert has truncated root 

external thread and three- 

hole cutting edges for hard- 
to-tap higher strength materials and to meet MIL 
and other specs calling for Class 3B thread fit for 
gaging after installation. 





FOR SPARK PLUG SOCKETS ... 


P-Series TaP-LoK insert was de- 

a N signed to eliminate thread wear 
cil and renew damaged threads in 

wit spark plug sockets in aluminum 
cylinder heads. Available from 

stock for standard plug sizes to meet most needs. 


E 
\] 





FOR WOOD... 


W-Series Tap-Lok insert has 

coarse pitch external thread of- 

fering maximum strength in com- 

bination with ability to be driven 

into thin sections without split- 
ting them. For furniture, cabinets, and other wooden 
parts where strong, permanent threads are needed, 
or which must be frequently assembled and 
disassembled. 








The Tap-Lox® threaded insert taps its own thread and locks itself 
into the parent material in a single, quick operation. Designed as a 
permanent fastener in materials which are machinable but not strong 
enough to sustain applied loads in threads tapped directly into them, 
it is also widely used in harder metals and alloys where repeated 
assembly makes thread wear a problem. 


Since TaP-Lok cuts its own threads, no additional assembly time is 
required, making its installed cost the lowest of any threaded insert! 


Once installed, it is permanently locked in place, and will not back 
out under repeated heavy shocks or prolonged vibration. TAP-LOK in- 
serts are available in the types shown at the right, in a variety of 
metals that include casehardened carbon steel, brass and 18-8 stainless 
steel (type 303). For complete information and prices, write Groov- 
Pin Corporation, 1130 Hendricks Causeway, Ridgefield, N. J. 


“Visit us in Booth 2330 at the Design Show" 


TAP Eg OK GROOV-PIN conrora TION 
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€COUs Numina Ceramics Replace 
Expensive Metals for Vital Pump Parts 


Why? Because it is a “superb 
material for corrosive or abrasive 


’ 


conditions,” according to a leading 
builder of large oil field pumps. 
These destructive twins — corro- 
sion and abrasion— have led pump 
designers to use Coors High Strength 
Alumina Ceramics for the vital 
parts of pumps, such as plungers, 
cylinder liners, seal faces in me- 
chanical shaft seals, shaft protec- 
tion sleeves, and ball check valves. 
find 
Coors Ceramics in big reciprocat- 


Consequently, today you’ll 


ing pumps used for oil field and 
industrial plant service as well as 
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in small centrifugal pumps used in 
domestic hot water heating systems 
and washing machines. 

In addition to Coors Ceramics 
ability to withstand corrosion and 
abrasion, they also have excellent 
strength characteristics—plus di- 
mensional stability. They do not 
warp or change shape. That’s one 
reason they are used for seal faces 
in shaft seals...when you lap these 
materials flat, they stay flat! 

Perhaps your abrasive and cor- 
rosive problems can be solved eco- 
nomically with Coors Ceramics. We 
shall be glad to help you—just 


DESIGN SHOW BOOTH 1108 


write us at Golden or contact one 
of our regional sales managers. 


REGIONAL SALES MANAGERS 
Wend Cab Reinienciimnvimemenanin William S. Smith, Jr. 
EM 6-8129—Redwood City, Calif. 
DNDN taisccitnsnctciieinitaitstiasictiaataian John E. Marozeck 
FR 2-7100—Chicago, Ill. 
COMME cccricristiintiinupiihiommennistsiitntiiins Donald Dobbins 
GL 4-9638—Canton, Ohio 
Winks COR icidiminitnianienl John J. McManus 
MA 7-3996 — Manhasset, N.Y. 
New England............. Warren G. McDonald 
: —Schenectady, N. Y. 
SAO ii sivsimistinsitidtaecaieien Kenneth R. Lundy 
DA 7-5716—Dallas, Texas 
.William H. Ramsey 


Oil Field Industry.............. 
UN 4-6369— Houston, Texas 





COORS PORCELAIN 
COMPANY 


600 Ninth Street, Golden, Colorado 








this R&M 
motor puts the 
“Drive” i 
IBM electric 


typewriters! 


Almost twelve years have elapsed since 
International Business Machines Cor- 
poration used its first R&M motor to 
power its electric typewriters. Since 
then R&M has supplied thousands upon 
thousands of these special motors for 
IBM’s world-wide typewriter trade. In 
order to meet varying electrical condi- 
tions the world over, they are now sup- 
plied in 21 different voltages and 
frequencies. 

IBM proposed strict requirements 
for powering their machine. The motor 
must have high starting torque for 
quick response . . . run very quietly 
... cooler than normal .. . fit a limited 


space ... and have stamina to perform 
dependably year after year. Within a 
short period of time, R&M delivered 
specifications for the right design—a 
dynamically balanced motor that ful- 
filled all of IBM’s standards, including 
reliable operation that covers thousands 
of hours between check-ups. 

A lot of fingers have gone over the 
keys since R&M produced its first IBM 
typewriter motor, but we still subject 
each IBM power unit to 100% inspec- 
tion. Moreover, we constantly work 
with IBM—and all our customers—to 
improve our motors and to adapt them 
to the ever-changing requirements of 


customers’ products. 


R&M’s experience in custom-design- 
ing motors for hundreds of products, 
and our facilities to produce a design 
at low cost, are at your service. Per- 
haps your problem can be met with a 
standard “off-the-shelf” power unit. If 
so, we'll tell you . . . and recommend 
the right R&éM motor for the job. For 
power by either custom or standard 
fractional HP motors . . . and perform- 
ance that will give you a big competi- 
tive advantage . . . get in touch with 
Robbins & Myers today! Write for Bul- 
letin No. 450-MD 


ROBBINS & MYERS, INC. 


motors, household fans, Propellair industrial fans, hoists, Moyno industrial pumps 
SPRINGFIELD, OHIO + BRANTFORD, ONTARIO 
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At left, Retractable Capstan Motor. . . 
shaft of this special RaM fractional HP 
motor rotates and also moves axially. 
Manufactured for IBM’s 727 Magnetic 
Tape Unit. 


At right, Standard Fractional HP Motors 
... a wide range of types, sizes and mount- 
ings for DC, single or polyphase AC; all 
standard voltages and frequencies, 


At left, Standard Universal Motors . . . 
ratings from % to 4 HP. Choice of end, 
pad or foot mountings to permit design 
versatility. Custom designs also available. 


At right, Series Motor Parts . . . precision- 
made series, universal or polyphase high- 
cycle motor parts. All types and sizes 
engineered to your requirements. 
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MOTORS 1/200 thru 1 HP 
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REED : : Angular 
Instrument : Contact Bearing ; 
Bearing 


Spherical Roller 
hrust Bearing 
apered 
Roller Bearing 


Single Row 
Deep Groove 
Ball Bearing 


Spherical 
Roller Bearing 


What's a “special size” in production bearings? 


SSF makes so many standard sizes, there’s 
practically no such thing as a “special size” 
of bearing. They range from tiny instrument 
bearings right up to four-row tapered roller 
bearings—and account for almost every pos- 
sible bore size in-between. 


Take Sf 's standard cylindrical roller 
bearing, for example. It’s promptly available 
in 154 sizes of single- and double-row types 


—for shaft diameters ranging from 1” to 9.5”. 
Every size, in both types, offers high radial 
capacity in relation to its size and operates at 
highest speeds because of its very low friction. 

So, before you specify a “special size” bear- 
ing, call the nearest SISF sales office first. 
The odds are better than 1,000 to 1 that 
there’s already a standard S&F bearing of 
exactly the size you need. 


See them at the SKF 
Booth #1932 at the cuneinuenainees gle 


Design Engineering 
=n oF. 


Spherical, Cylindrical, Ball,"Wyewn Tapered and REED Miniature Bearings SF Ores 
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save time! save money! 
call your parts distributor for 


These important savings are yours when you order—from your Electronic Parts 
Distributor—P«B relays listed with Underwriters’ Laboratories, Inc. and Canadian 


Standards Association: 


SAVE TIME. You get fast, off-the-shelf delivery. Usually your order 
is shipped the day after it is received. And no waiting for U/L or CSA clearance 
. . this has been done for you. Thus you get your project—and your product— 


off to a fast start! 


SAVE MONEY. You save the cost of getting relays listed with U/L 
.. and you need have no big investment in shelf inventory, either. 
Remember, you pay no premium over factory prices in quantities to 249. 


or CSA. 


More than 40 different standard P&B relays in 450 different coil voltages and con- 
tact arrangements are available from the leading Electronic Part Distributors in 
your area. For special applications, call your nearest P&B sales engineer. 


AB Series 


U/L File E29244 CSA File 15734 
For appliance and general purpose operations 
requiring long life and quiet operation. Quick 
connect terminals. Screw terminal adapters 
also furnished with each relay. Contact 
arrangement: DPDT. Rated at 10 amps, 115 V., 
5 amps, 230 AC non-inductive by U/L and CSA. 


la 


ABC Series va 


U/L File £29244 Te 


Medium duty power relay in dust cover. For 
small motors, industrial controls and similar 
applications. Contact arrangement: DPDT. 
Rated at 10 amps, 115 V., 5 amps, 230 AC 
non-inductive by U/L and CSA. 


CSA File 15734 


Type 


PRIAY 
PR3AY 


U/L File E29244 CSA File 15734 


Small, low cost, general purpose relay for 
handling automation work, small motors, sole- 


These relays are available in any of the following 
voltages: 6, 12, 24, 115, 230 volts 50/60 ante ac. 


Contacts are rated at: 25 amps, 115/230 V. AC 1 phase. 
1 hp for 115/230 volt AC motors 1 
*Read: NO normally open, NC normally closed, DB double 
break, DM double make. 
U/L File E22575 


Series 


Contact 
Arrangement* 
SPDT 
DPST-NO 
OPOT 


operating 


Contact 
Arrangement* 
SPST-NO 
SPDT-NO-DM 


Type 
PRSAY 


PR7AY 
PRITAY 


phase. 


CSA File 15734 


KB Series 


U/L File £29244 ~~ CSA File 15734 


Compact latch relay ideal for memory work 
and overload applications. Operates on 





noids, other relays. Contact orrang 
SPDT, DPDT and 3PDT. Rated at 5 amos, at 
115 v., AC non-inductive by U/L and CSA. 


tary impulse to either coil. Contact 
arrangements: 4PDT and 6PDT. Rated at 5 
amps ot 115 V., AC non-inductive by U/L 
and CSA. 


POTTER & BRUMFIELD 


DIVISION OF AMERICAN MACHINE & FOUNDRY COMPANY, PRINCETON, INDIANA 
IN CANADA: POTTER & BRUMFIELD CANADA LTD., GUELPH, ONTARIO 
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SAVES COSTS 


Notice how simple this speed reducer becomes when you 
start using Hyatt Hy-Roll bearings. It’s easy to design, 
quickly drawn and requires no costly end clamps, threads, 
nuts, screws or washers. That’s because Hyatt Hy-Roll 
bearings can be affixed to the shaft with a heavy press fit 

. . to become, for your purposes, actually part of the 
shaft. Since Hyatt Hy-Roll races are made from case- 
hardened, low carbon steel, rather than through-hardened, 
they will never crack or come loose. 
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SPEED-UP PRODUCTION 


Look ahead to the time when this same speed reducer goes 
into production. Then you'll see why Hyatt makes all 
separable races interchangeable within the same part 
number. For it allows you to press the race on the shaft at 
one work station, then fit it into any of the mating 
assemblies already installed in the housing at another 
station. You don’t have to worry about matched assemblies 
because Hyatt has made selective fits a thing of the past. 
Think of the time it saves! 
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CAN BE SIMPLER 
YOUR “SPECS” READ 


Here’s the type of design problem you'll see every day. The 
horsepower has been increased, so this transmission input 
shaft must have a larger diameter and the pilot bearing 
must have added capacity. Yet both modifications must be 
made without an increase in overall dimensions. Sounds 
difficult, doesn’t it? But only until you start using Hyatt 
Hy-Roll Bearings with separable races! 

For increased bearing capacity, use a larger Hyatt 
BU-type bearing at the pilot and eliminate the outer race. 
Then specify a Hyatt TS-type bearing for the input shaft. 
By eliminating the inner race, you have more than enough 
room to increase the shaft diameter. And both changes are 
made without increasing the size of the gears or the hous- 
ing! This is the perfect solution wherever you can harden 
and grind the mating surfaces to bearing race specifications. 


Hyatt produces 10 major bearing types—four have 


tne ee oO 
siete non-separable Lf - ‘- 7 


OO 


—and two have separable outer races. =. 
The separable race can be omitted and rollers oper- 





ated directly on the shaft or in the housing bore, in 
instances where the bearing surfaces can be brought 
to suitable hardness and finish. 


For full details on selection and application 
of these bearings see Hyatt Catalog 150 or 
call your nearest Hyatt sales engineer. 


Hyatt Bearings Division, General Motors Corporation, Harrison, New Jersey 


Hiyar Var. ROLL BEARINGS 


IN ROLLER BEARINGS HYATT 
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precision engineered 
contro/ switches 


designed with 
brand new features 


Keeping pace with design engineers, Circle F 
offers modern control switches for every possible 
application. New economies are now 
possible through the use of standard switches 
readily modified to meet any particular 
specification. Circle F’s advanced standards 
of quality-controlled manufacture makes 
possible assembly-line production of 
highest quality “custom-made” switches 
in less time and at lowest costs. Whatever 
your need, write Department S for 
fullest information and helpful 
engineering assistance. 





M-1886-L4P 
NEW “PADDLE” NEW THREADED 
HANDLE SWITCH PLUNGER SWITCH 
for any cap 


CIRCLE F’s 

“Fine” Silver Contacts 
reduce arcing on 
slow-make, slow-break 
AC and insure long, 
dependable switch life. 


TRENTON 4, NEW JERSEY + For your wire requirements: Eastern Insulated Wire Corp., Box 591, Trenton, N. J. 
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IMPERIAL 
Engineering and Data File 


FAR GREATER FLEX-IMPULSE CAPACITY... 
IMPROVED PRESSURE HOSE PERFORMANCE 


Imperial unveils a completely new con- 
cept in pressure hose — opening new 
opportunities in hydraulic and pneu- 
matic circuitry design, bringing new 
economies and advantages to thousands 
of other hose applications. 

Hytron was created to solve many of 
the problems encountered in using 
S.A.E. types 100R1 and 100R5 hose, It 
radically reduces hose size and weight, 
offering smaller O.D. for equivalent 
pressure capacity and I.D. 


Flex-Impulse Test Results 


Hytron superiority under punishing 
flex-impulse conditions has been clearly 
demonstrated. Comparable 24” lengths 
of hose with couplings were subjected 
to cycles from 0 psi to 3500 psi at one- 
second intervals, Simultaneously they 
were flexed at 60 times per minute. 
After 57.4 hours the S.A.E. 100R5 
single wire braid rubber hose burst 
near a coupling. It took 415.5 hours — 
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over seven times as long — before the 
Hytron hose failed. 


Note that there is no wire braid in 
Hytron hose, This eliminates one of 
the major causes of fatigue failure. 
Hytron is 80% lighter in weight, and, 
unlike wire braid rubber hose, retains 
virtually all of its flexibility under 
pressure, 

Imperial Hytron hose operates in a 
burst pressure range from 9000 to 12,000 
psi, depending on size and tempera- 
ture. It is recommended for continuous 
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service with fluids from —40 to 225°F, 
and for intermittent service to 250°F. 
Hytron is unaffected by nonflammable 
hydraulic fluids up to 180°F and flam- 
mable fluids up to 225°F. 

Hytron hose is available in excep- 
tionally long lengths. Furnished as 
factory-made assemblies, or with. easy- 
to-install reusable couplings. Hytron 
couplings are of a new design that 
greatly minimizes flow restriction, offer- 
ing up to 157% greater flow capacity. 


IT’S IN THE BOOK 


A new engineering 
report on Hytron 
hose and couplings 
contains detailed 
test results and 
performance figures. 
Send for your 

copy of Form 

No. NEPR-500 today. 


THE IMPERIAL BRASS MANUFACTURING CO. 
Dept. MD-50, 6300 West Howard Street 
Chicago 48, Illinois 
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RARE SAND PROVES BEARING DESIGN 
in new 100,000-mile test! 


The automotive shaft bearing above has just completed the 
equivalent of 100,000 miles of dusty backroads travel. For 
hours, it’s been alternately spun and stopped in this special 
mud ... mud composed principally of a rare type of Arizona 
sand, so fine it penetrates almost anywhere water can go. 


The particles of this unique sand are so small that, mixed with 
water, even filtering won't remove them all. They’re highly 
abrasive, too—so much so that bearing failure quickly occurs 
whenever particles penetrate into a bearing raceway. Though 
several score of spin-and-rest cycles in this bath are equal to 
100,000 miles of heavy-duty use on the road, the BCA bear- 
ings tested on this machine consistently stand up under many 
more cycles, before failure from sand penetration. 


BEARINGS COMPANY 
OF AMERICA 
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This test is typical of the many being conducted in BCA’s 
new testing laboratories for BCA customers. Here, and in the 
expanded research laboratories, testing of bearings to exceed 
customer specifications is a daily occurrence. Often test 
equipment is specially built to exactly duplicate equipment in 
the customer’s plant. 


BCA provides a wide range of ball bearing sizes and types 
for nearly every kind of industry. This, plus extensive new 
research, testing, and precision production facilities make 
BCA a dependable source of long-life bearings. 

For information, write Bearings Company of 

America, Division of Federal-Mogul-Bower Bear- 

ings, Inc., Lancaster, Pennsylvania. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 
BEARINGS, INC. 


ball 
bearings 
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For each $1,000 you spend for fasteners, you're probably 
investing AN EXTRA $4,000* to install those same 
fasteners! Shakeproof has found the most effective way 
to reduce this major part of assembly cost... on-the- 
line engineering. 
WHAT IS SHAKEPROOF ON-THE-LINE ENGINEERING? 
In your plant, out on the line, a Shakeproof idea engineer 
carefully studies an assembly operation. By watching, 
asking and listening, he uncovers fastening problems or 
areas where product performance can be improved 
e Uy T through improved fastening techniques. He then applies 
his specialized knowledge of fasteners and assembly 
methods to simplify and improve both the product and 
you Fr assembly operation. He might recommend one of the 
broad line of Shakeproof fasteners to solve the problem 
FASTEN | Re or to increase product efficiency. Or, if greater econo- 
mies and improved product performance can be 
Cc oO ST nie achieved with a special-purpose fastener, he will design 
a Shakeproof product specifically for your application. 
In either case, the Shakeproof idea engineer will provide 


where it matters most! you with samples to use and test in your own plant. 


Arrange for a Shakeproof idea engineer to visit your 
plant soon. Discover how Shakeproof On-the-Line 
+, Engineering can help cut your fastening 

cost... where it matters most! 


SEND FOR THIS FREE BOOKLET “On-the-Line 
Engineering” gives specific examples of time and 
money saving Shakeproof fastener applications and 
offers free samples. 


*Studies have shown that the cost 
of applying a fastener is more 
than four times the cost of the 
fastener itself. 








sit SHAKEPROOF 


‘FASTENING HEADQUARTERS''® 


St. Charles Road, Elgin, Iilinois 
in Canada: Shakeproof/Fastex 
Division of Canada Illinois Tools Limited, 67 Scarsdale Road, Don Mills, Ontario 


t 
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Proper selection of constant 
Hydraulic Pumps for systems 


By: Ellis H. Born 
Director of Sales-Engineering 
Denison Engineering Division 
American Brake Shoe Co. 
Columbus, Obio 


Whether to use a high pressure 
system or a low pressure system is 
perhaps the most basic decision the 
designer faces in developing the 
proper hydraulic system. This deci- 
sion involves such factors as effi- 
ciency, space requirements and, most 
important, Cost. 


92 


SPACE CONSIDERATIONS 

Furnishing fluid horsepower is the 
function of a hydraulic system. 
Horsepower yield is determined by 
multiplying system pressure (psi) 
times flow rate (gpm) times a con- 
stant of 0.000583. Application of 
this formula reveals that a 5000 psi 
system develops five times the horse- 
power of a 1000 psi system at the 
same rate of flow. Accordingly, the 
5000 psi system requires only 20% of 
the flow rate of a 1000 psi system to 
produce the same fluid horsepower. 


Reduced rate of flow permits 
designs which incorporate smaller 
valves, piping, hydraulic cylinders 
and reservoirs. Since reservoirs are 
often the largest single fluid compo- 
nent in a system, appreciable space 
savings can be realized with high 
pressure systems. If recommended 
hydraulic practice is followed, reser- 
voir capacity is three times greater 
than the gpm displacement of the 
pump. Hence, for the same amount 
of fluid horsepower, reservoir capac- 
ity can be reduced as much as 80% 
in a high pressure system. The high 
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MOUNTINGS 


FLANGE 


FACE and PEDESTAL 


BRACKET 


Denison constant volume axial piston pumps offer volumes 
up to 122 gpm, pressures to 5000 psi, at their rated speeds 
of 1200 and 1800 rpm. Face, flange, bracket or pedestal 
mountings are available for ready adaptation to your par- 
ticular installation. Models are available for either clock- 
wise or counter-clockwise rotation. 


PISTON CYLINDER BARREL 


ROLLER BEARING 


PLATE 


DRAIN PLUG 


SHAFT ASSEMBLY 


PORT PLATE 


DETAILS OF CONSTRUCTION 


volume Axial Piston 
up to 5000 psi 


pressure system not only allows sav- 
ings in space through use of smaller 
components and capacities, but 
reduces the weight and mass of the 
hydraulic power package as well. 


COST FACTORS 


Use of smaller components in high 
pressure systems not only saves 
space, but affords worthwhile cost 
reductions. 

Compact system elements cost less 
and because they are smaller, as well 
as lighter, assembly is easier and 
faster. Raw material requirements 
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are also reduced. These advantages 
permit the over-all hydraulic system 
design to incorporate less weight and 
mass. The latter is especially impor- 
tant where portability is concerned. 


SYSTEM EFFICIENCY 
In any hydraulic system, a part of the 


generated fluid horsepower is used 
to force fluids through the system. 


Resultant line and pressure decreases 
are far less significant in high pres- 
sure systems. For example, a pressure 
drop of 50 psi represents a loss of 
5% in a 1000 psi system, but only a 
1% loss in a 5000 psi system. It fol- 
lows that high pressure systems have 
an inherent efficiency advantage over 
low pressure systems. 

The ability to provide sustained 
efficient power for a high pressure 
system is best fulfilled by a precision- 
built axial piston pump because of 
its low slippage rate and operating 
characteristics. 

All internal forces created by 
hydraulic pressure against the mov- 
ing parts are counteracted by the use 
of hydraulic balancing. 

Using the principle of hydrostatic 
balancing eliminates the need for 
expensive and often cumbersome 
thrust bearings in the pump. This 
design minimizes pump size and 
allows a more compact pump or fluid 
motor package. 

Other advantages are gained 
through hydrostatically balancing 
pistons and the cylinder barrel. For 
example, excessive loading of piston 
shoes against the cam plate is avoided. 
In addition, excessive loading of the 
cylinder barrel against the port plate 
is prevented, virtually eliminating 
wear caused by sliding action. 

Life expectancy of internal axial 
piston pump parts is almost infinite 
since constant lubrication is supplied 
by system fluid. 

Data and specifications on 5000 
psi pumps, motors and controls are 
available from your Denison repre- 
sentative—located in principal cities 
—to assist you in developing 
hydraulic systems for maximum 
efficiency and economy. 


NEW CATALOG 
FOR DESIGNERS 
AND ENGINEERS 


Write for your 

copy of Bulletin 220— 

“Hydraulic Power to 5000 psi”. 
Includes complete specifications, 
operating data and applications for 
Denison’s full line of hydraulic 
pumps, motors and controls. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Company 


1240 Dublin Road 
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Count on to show you why 


you can measure the difference in dollars 
when you use the right type for the job 








Which fasteners will serve best and 
save most in your assemblies? 
Many types of screws look much 
alike, but the difference between the 
right and wrong choice for your 


re types of “STANDARDS” from stock | job can often make a big difference 


in assembly costs. 
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Since Continental makes and 
supplies all types, their recommen- 
dations are unbiased. They can 

tell you if you should be using some 
“standard” you have overlooked. 
Or, if a “special” will save you most, 
you can rely on Continental’s 
specialized experience to design 


For top-rated QUALITY and uniformity = and produce it at the lowest 
a possible cost. 
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CHECK YOUR ASSEMBLIES 
Find out where Continental’s 
cost-saving ideas can cut your 
assembly costs. Talk to a 
Continental Assembly Specialist. 
For prompt service, write or phone: 
Continental Screw Co., 

461 Mt. Pleasant St., 
For cost-saving “SPECIAL” experience New Bedford, Mass. 
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HOLTITE FASTENERS 


HOLTITE PHILLIPS AND SLOTTED HEAD 
WOOD « MACHINE * TAPPING * THREAD CUTTING * SEMS * NYLOK 
HY-PRO PHILLIPS INSERT BITS AND HOLDERS 


HY-PRO TOOL COMPANY Division RESEARCH ENG. & MFG. INC. Subsidiary 
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Kobertohaw products for the imaginative engineer—New and simplified ideas for harnessing 


temperature, pressure and movement are being sparked every day by products manufactured at 
Robertshaw’s Bridgeport Thermostat Division. Only Bridgeport offers a choice of welded or 
hydraulically formed bellows and “‘packaged’’ bellows, plus other related control components. 


“ 


| 
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MINIATURE 
FORMFLEX 
BELLOWS 


e 


PRESSURE 
RELIEF VALVES 


over > 


FORMWELD BELLOWS 
ASSEMBLIES 


FLEXIBLE 
COUPLINGS FORMFLEX BELLOWS DIASTAT ASSEMBLIES 
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... the most accurate and reliable ever produced! 


Get the exact properties and characteristics you want in ultra- 
sensitive Robertshaw FORMWELD Bellows, welded of any 
suitable alloy. They resist temperatures above 1000°F., pressures 
to 3000 psia plus, extreme vibration and corrosion conditions. 
Precision welding and control of plate tolerances assure closer 
control of bellows characteristics. FORMWELD Bellows provide 
more flexibility per thickness . . . lower hysteresis . . . greater load 
capacity without deformation ...lower spring rates. Sizes 14” 
O.D. to several inches O.D. Complete assemblies only. 

Write for Bulletin 70. 


Robertshaw 


... Space and weight savers! 


Formflex Bellows are now available in sizes as small as 4%” O.D. 
These, plus other 14” and 4%” O.D. units, permit further mini- 
aturization in aircraft, missile, instrument and other equipment. 
Custom-engineered in many metals to give you the properties 
your application requires. Complete ‘‘packaged’’ bellows, when 
produced by Robertshaw, assure high reliability. 

Write for Bulletin 10. 


Kobontahow 


... automatically reseals itself! 


Vent dangerous pressure build-ups in transformers, air blast 
circuit breakers, tanks and vessels with the completely auto- 
matic Robertshaw Pressure Relief Valve. Minimizes maintenance 
and inspections. No breakaway seals to replace each time pressure 
is relieved, No resetting. Positive seal. Discharge occurs instantly 
when pressure reaches pre-set point. Valve closes instantly when 
pressure drops below pre-set point. Valve can be calibrated to 
open within +1% of a given pressure. No moisture or contamin- 
ants can enter during blow-off. Rugged construction . .. cor- 
rosion-resistant. Sizes 6” and 10” standard ...other sizes on 
request. Operating pressures possible to 30 psi. 

Write for Data Sheet 90. 


sets the pace with 


RELIABLE CONTROL COMPONENTS 
FOR ORIGINAL EQUIPMENT 


... custom-engineered in many metals and sizes 


Formflex seamless metallic bellows and “‘packaged’’ metallic bel- 
lows are hydraulically formed to meet your every need. Wide 
selection of bellows metals permits design freedom and exceptional 
performance under your exact conditions. Sizes available from 4” 
O.D. to several inches O.D. Bring your requirements for tempera- 
ture and pressure sensing applications to Robertshaw’s Bridgeport 
Thermostat Division for maximum results. 

Write for Bulletin 10. 
“Registration pending 


. . . Solve backlash, misalignment problems! 


Guard against misalignment friction, bearing wear, backlash and 
end-play with these small, rugged couplings. Absorb shock and 
vibration with minimum use of space and weight. Simplify your 
designs for servomechanisms, instruments and similar drive and 
control systems. Seamless metal bellows in wide choice of metals 
is connected to two hubs of various designs. Stock sizes accom- 
modate shafts from %” to 4”. Other sizes custom-engineered. 

Write for Data Sheet 80. 


Kobodtihaw 


... accurate, no-drift temperature sensing! 


For all your short stroke temperature sensing jobs, Robertshaw 
Diastat Assemblies offer permanent accuracy with no drift... 
consistent calibration with no resetting ...and extra-long life. 
Ideal for both large and small appliances, industrial and commer- 
cial dryers and similar heat and cold sensing applications. 
Typical stroke is .035” for a 1” diameter diaphragm. Sense 
temperatures as high as 650°F. No need for ambient temperature 
compensation in most applications. Stainless steel diaphragms 
for corrosion resistance. Custom-engineered and pre-assembied 
to save yoli money. 


BRIDGEPORT 


THERMOSTAT DIVISION 
Robertshaw-Fulton Controls Company 
Milford, Conn. 


Write for Bulletin 60. 
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HOKE REPORTS ON FLUID CONTROL 





WE’VE PACKED PERFORMANCE IN A PACKLESS VALVE 





How to be “Flip” 
About On-Off Control 


We've turned the tables on electrical 
engineering profs who try to demon- 
strate current flow by describing a 
valve on a pipe. Our switch-action tog- 
gle valves stop and start flow just as 
easy as: Flip, it’s on! — Flip, it’s off! 


These vaives perform a basically simple 
function, but a lot of engineering went 
into them to insure perfect perform- 
ance. Many are used on precision test 
equipment and for control applica- 
tions, often in conjunction with auto- 
matic controls as a manual safeguard 
for fast shut-off. Designed for both 





gas and liquid service, the stem seals 


are tight enough for most vacuum 
work, too. We certainly can’t be flip 
about these specifications. 


Hoke manufactures two types of toggle 
valves. The 450 Series has maximum 
operating pressures up to 200 psi. These 
are spring closing valves made in 4” 
and 4%” pipe sizes which can be classi- 
fied as “miniatures”, measuring less 
than 2” in height in the closed position. 
They are normally supplied with 
moulded, black, Nylon handles, but 
colored handles can be supplied for 
special identification purposes. Panel 
mounting lock-nuts are included as 
standard equipment on every valve. 


The second type is the 490 Series, a 
cam-closing toggle valve for service 
up to 2000 psi. They'll give you the 
same quick, positive action as the 450 
Series, while performing the toughest 
laboratory and process jobs. The 490 
and the 450 are excellent performers on 
non-critical high vacuum. They can be 
helium leak-tested for this purpose. 


So, if you're interested in switch-action 
flow control, ee | the Hoke tog- 
gle valves. We'll be. ha ppy to equip 
you with complete technical data. A 
check in the coupon to the right will 
bring you the facts. 
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The development of packless valves 
has so greatly reduced the problems of 
handling high pressures, temperatures 
and vacuums, and dangerous fluids that 
engineers designing such systems can 
now spend more time curled up with 
the Hoke Corrosion Chart.* 


With this extra time, many have 
dreamed up weird applications for 
the Hoke 440 Series bellows seal valve, 
trying to snare us in our own seman- 
tics. In a rash moment, we boasted that 
this valve could be modified for almost 
any application. Actually, the 440 can 
be modified to work at high pressures 
(up to 2000 psi), for high temperatures 
(up to 1000°F.), and for special con- 
nections such as tubing, socket weld- 
ing, and silver brazing. 


Aside from this horn-blowing, here are 
the dry facts. The basic design includes 
a stainless steel body, inert arc-welded 
bellows assembly, Teflon gaskets and 
Teflon stem point discs. This is only the 
starting point. Minor modifications 
make so many models available that 
almost any problem, including liquid 
metal handling, can be solved. 


Hear what a disbeliever said: “I did 
not believe that the modified valves 
would satisfy all my requirements, es- 
pecially to keep a high vacuum of the 
order of 10° mmHg under a wide vari- 
ation of temperatures; however, I now 
acknowledge that the modified Hoke 
440 valves fulfilled their duty perfect- 
ly.” This came from The Martin Com- 
pany, where we sent 440’s for use in 
cesium vapor up to 400°F. Special 





The cesium boiler shown 
above uses a modified 
version of the Hoke 440 
series bellows seal valve 
(at right) to handle high 
vacuum of 10° mmHg 
and cesium vapor at tem- 

atures up to 400° F. 








modifications made these valves readi- 
ly usable on a cesium boiler and con- 
verted an infidel to the true valve. 


If you work with critical high vacuum, 
high pressures, high temperatures and 
dangerous ‘fluids, proceed with care. 
Ask for our Packless Valve Bulletin 
to reap a harvest of engineering plums. 


* Makes good reading if you’re handling cor- 
rosive agents. Write, and we'll send you one. 








F REE! ! A STEADY FLOW OF FACTS! 


Further flow features, and interesting technical topics are 
carefully covered in Hoke’s technical publication, the 
FLOW SHEET. It’s free, but worth millions! To get the 
full benefit of our engineering and editorial efforts six 
times a year, mark your “X” in the proper box. 











Hoke’s Performance Guarantee — Every Valve Leak-Tested! 


os ne Ey SY eR EE RES ROS GER RE ce eH ee RIE EES SEE: YD LON GOED NERD GEREN seme cee GE EES mE Se ens me ee a 


HOKE INCORPORATED 


DO) Packless Valves 


91 Plermont Road, Cresskill, N. J. 
Send me complete information on the Hoke products checked below: 


TITLE. 





CO Toggle Valves NAME 
CO Flew sheet COMPANY 





( FREE Corrosion Slide 
Rule 





O gerage eee 


__ STATE. 
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ACTUAL TESTS PROVE: 


vew STOPMASTER BRAHE :: 


the most advanced brake 
design in 30 years! 


Over three years of thorough and AV 

demanding road tests have proven the ERAGE 

superiority of the new Rockwell-Standard "GH, RESULT. 
Y 


Stopmaster Brake. Of its many Oo 

new improvements the Stopmaster & VEHICL r “NUMER 
incorporates these major advantages to a4 fii Ests P Us 
meet the modern trucking industry’s i; ROve. 
demand for a more efficient, . 
more dependable brake. 


"Or Wein 


Nore 
Pay) 
“Apacity § aad 


New Stopmaster 

actuation principal 

results in higher braking 
efficiency with less input. 

In dual actuation design 

both shoes do an equal 

amount of work over the 

entire lining surface. 

This balanced shoe action assures 
more dependable service; faster, 
surer stops; less maintenance. 


New Stopmaster 15” diameter 
permits increased air circulation 
between brake drum and wheel rim, 
This results in cooler operating 
temperatures ... less heat fade, 
longer lining life, longer drum 
life. Smaller diameter 

means less weight. 


The Stopmaster 15” Brake is 

available with either air or hydraulic 

actuation . .. also up to 30” diameter, with 

hydraulic actuation for heavy-duty, off-highway vehicles. 


Apither Ppoiily.. ROCKWELL-STANDAR LR, 


CORPORATION 


Brake Division, y4Nahe-toleli- Wm @lalle 
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Another new development using 


B.EGoodrich Chemical «+ materia: 


B.EGoodrich 


Problem of 
motor 
submersion 
solved with 
Geon insulation 


This new motor operates under water 
using the water itself as a lubricant. Since 
the housing is water filled and ‘‘breathes”’ 
well water, its operation depends on the 
insulation of Geon. 

Geon met tough requirements. The 
manufacturer says that many materials 
were tested to find one that would stay 
waterproof indefinitely and also have 
enough mechanical strength to stand up 
under the winding process and under 
flexing imposed in starting. 

A test motor was submerged under 400 
feet of head for six months and subjected 
to frequent starting and operation. At 
the end of the test, the Geon insulation 
showed no signs of deterioration. Geon 
also eliminates need for thick and dense 
coatings over end turns—eliminating a 
cause of trapped heat and premature 
failure. 

Here’s another example of the way that 
Geon vinyls open new markets, or improve 
present applications. For more informa- 
tion, write Dept. GW-3, B.F.Goodrich 
Chemical Company, 3135 Euclid Avenue, 
Cleveland 15, Ohio. Cable address: Good- 
chemco. In Canada: Kitchener, Ontario. 


eF.2000FCH Co, 
ant or where, 


"Vg 
"On ¢ 
OF me aF.cooOme™ 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls » HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 
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FOR THE MACHINERY PART 
THAT TAKES THE BEATING 


* 


Critically contoured holes in burner nozzles made of high alloy 
steel . . . distorted in two days. Mild steel corroded in two hours. 
But HAsTELLoy alloy B nozzles now last several months. . . de- 
spite the punishing, high-velocity flow of steam-atomized fuel oils 
containing sulphuric acid, sulphur compounds, and other corro- 
sive agents. 

It’s just one more example of why thousands of design and 
production engineers looking for tough metals for machinery 
parts ... specify HAYNEs alloys. 


If design and production in your field demand really tough 
metal parts, look into HAyNEs alloys. There are more than 15 
to choose from, including HAYNES STELLITE cobalt-base alloys, 
Haynes iron-base alloys, HAYSTELLITE cast tungsten carbide, and 
HAsTELLoy nickel-base alloys. They are available as castings, 
forgings, completely fabricated parts, or as sheet and bar stock. 


e All parts can be furnished machined or ground to specified size 
Wt O and finish. 


thejobt “Sa 


HAYNES STELLITE COMPANY 
Division of Union Carbide Corporation 


bs HY, | bit Kokomo, Indiana : | WI NT) Ni 
: (oy \zJz})o) = 


‘ Address q 1 testo Haynes Stellite Company, 420 Lexington Avenue, New York 17, N. Y. 


© 
was 
&,, 


é, os 


TYPICAL MACHINE PARTS 
OF AGRASION-RESISTANT “HAYNES” ALLOYS 


MILK BOTTLE CAPPER sealing- DIE LINERS cast from Haynes HALF BUSHINGS made of 
segment fingers, investment cast 93 alloy have worn only 0.015 in. Haynes STE.LLITE alloy No. 6B 
of HAYNEs STELLITE alloy No. 6, while making 20,000 bricks are used as can headers of a 
capped 100-million bottles in five from highly abrasive materials, machine that makes 300 milk 
years without noticeable wear. far outlasting other metals. cans a minute. 
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New P-K° Socket Screws with Long-Lok’ Inserts 


Notice the groove in the thread. It’s permanently filled 
with Polycap, a nylon type polymer that provides self- 
locking action over a wide temperature range. 


Simple? True! It’s an efficient, practical solution to 
1001 problems . . . wherever vibration is present— where 
adjustment is required—where re-use is a factor. 


In industrial and consumer products . . . in electronics, 
engines, hydraulics, valves, supersonic guided missiles— 
P-K Socket Screws with Long-Lok Inserts give you 
many advantages... 


PARKER-KALON 


SIAR 


ll 
hn 
i 


i! 


VOU CH OE 





hh hhh hhh 
TPCT 


Higher resistance to shock and vibration 

Superior thread engagement and locking force 

Higher percentage of reusability 

Eliminates the need for lock washers, safety wires 

A COMPLETE LINE—You can get P-K socket head cap 
screws (1936 and new 1960 ‘‘Prelode’”’ Series); set screws, 
including the revolutionary P-K W-Point*t; button heads, 
flat heads, shoulder screws and pipe plugs; all with or 
without the Long-Lok insert. And don’t forget P-K qual- 
ity-controlled dowel pins, hex keys and key kits! 

Ask your P-K distributor for samples and technical data, 


or write directly to Parker-Kalon for bulletin No. 862. 
*T.M, U.S. Patent No. 2,907,245 





Stop in and see us at the Design Show 


BOOTH 635 











PARKER-KALON, a division of General American Transportation Corporation, Clifton, N. J. Offices and warehouses in Chicago and Los Angeles. 
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SQUARE D 


announces 





NORDaK 


—A SIMPLER, FASTER, STATIC CONTROL! 


NORpAK is a significant advance in the field of static switching. 
Like other static systems, NORPak performs the functions of 
machine tool relays, stepping relays, latching relays and timers 
—all without contacts or motion of any kind. 

Like other static systems, NORPAK is ideal for applications 
where speed is important—where reliability and long life 


EXTRA DEPENDABILITY 
NOR units have been time-tested in 
computer use for years. They are 
not subject to wear, will give top 
performance indefinitely, and pro- 
vide unfailing cireuit fidelity. 


SIMPLE TO USE 

Optional monitor lights give visual 
evidence of proper performance. 
Simple dynamic sequence tester 
checks individual NOR units in 
operation. 


are essential— where conditions make 


conventional magnetic devices impractical. 


NORpAK otters these important advantages 


[= unlike other static switching systems, 


< EASIEST TO APPLY 


The transistor NOR unit is the basis of 
worpak. All logic functions— AND, OR, 
NOT, MEMORY —can be accomplished with 
combinations of this single NOR unit. 

worRpak is not complicated — it’s easy to 
apply tg conventional circuits. Units are 
color-coded for quick identification, Simple 
DC circuit eliminates worry phase 
relationships. 


ae UNMATCHED SPEED 


XK 


EXPERT APPLICATION 
HELP 

Field specialists, factory-trained 
in all aspects of NORpak can give 
you on-the-spot answers to any ap- 
plication questions. 





+» WNORpak provides switching at rates up 
to 25,000 per second — faster than any other 
industrial static system. 


SMALLEST COMMERCIAL 
PACKAGES 

worpak is available in the form of individ- 
ual components, orincompletely engineered 
systems. Components are offered in 6 and 
20 paks, require only 1/4th the equivalent 
relay panel space, and weigh less than com- 
ponents of other static systems. 





norpak is available as individual 


components for application to specific 
control functions,oras completely engi- 
neered systems ranging from the small- 
est to the largest panels 








Write for the complete story on NORPAk 
—its theory, application and operation... 
Square D Company, 4041 North Richards St., 
Milwaukee 12, Wisconsin 


(Oo) ...design leadership 


SQUARE TT) COMPANY 


D 


wherever electricity is distributed and controlled 
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SL2 snap-lock*-Newest NAMCO 
Machine Life Limit Switch 


Snap-Lock Limit Switches, developed by National Acme to meet rigid specifi- 
cations, have become industry’s standard for reliable “machine life” service. 
Latest and most advanced in the complete line is the SL2. Built with machine 
tool precision and ruggedness, it will give millions of fast, accurate contacts. 
Furthermore, it is water and oiltight and can stand the bruising conditions 
imposed by heavy-duty machine applications. You owe it to yourself to closely 
examine the combination of performance characteristics that assure completely 
reliable limit switch performance under the most extreme operating conditions. 






Closely Check These Outstanding Features \23°T0 TRIB 









67° OVER TRAVEL + 
(TRIPPED) 


90° FREE TRAVEL 
(NOT TRIPPED) 


1. Flexible Operation . . . To meet the requirements 4. Light Operating Pressure . . . Tripping action re- 
of any application, standard cam blank (above, left) quires only 12% pounds at 1% inch radius . . . 50% 
can be cut into a wide variety of configurations in- less than previous models. Overtravel reduced so as 
cluding those shown. Interchangeable, these cams to require only 8 pounds at 1% inch radius. 


provide positive control of contact sequence; permit «5 Shock-proof Design . . . Positive mechanical lock 


tailoring switch performance to individual jobs. mechanism withstands shock and vibration. 

2. Ample Overtravel and By-pass . . . Sixty-seven 6, Fast Contact Action . . . High make-and-break 
degree overtravel ... . 90° by-pass . . . 180° arc. contact speed permits use in unusual applications. 

3. Clockwise or counterclockwise motion ...Convert- 7. High Contact Pressure . . . Contact bounce mini- 
ing from clockwise to counterclockwise motion takes mized by use of new contact material that permits 
but a few seconds. 15 oz. contact pressure. 


Write for Bulletin EM-SL60 containing complete detailed information 


The National 


Acme Company 
188 E. 131st Street 


Cleveland 8, Ohio 
Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich. 
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THE NATIONAL ACME 

' CLEVELAND, OHIO 
MADE IN USA. 
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COAX HYFEN 


CONNECTORS 


with crimp-type 


snap-locked contacts 


ME7X 

..». Rack-and-panel Coax 
HYFEN with one-piece 
die-cast shell and one- 
piece block. Mates with 
existing solder types. 


COAX MODULOK 
..-Modular terminal 

block. Modules snap 
together or apart and 

are mounted on cadmium- 
plated steel track. 


Snap-lock action of Burndy coax HYFEN 
connectors recommends them-for 

many applications. Contacts may be installed 
on cable wherever convenient and then 





FOR OTHER REQUIREMENTS OR APPLICATIONS, CONTACT OMATON DIVISION 


snapped in or out as required. 
These connectors are now 
in use in critical circuits 


CONNECT QUICKLY 

..- high speed tooling for 
volume production results 
in low installed costs. 


CONNECT EASILY 

+» snap-lock action and 
simple design with few 
parts make installation 
easy -—tool crimps 
contacts in any 
circumferential position. 


CONNECT RELIABLY 
.,.tool-controlled crimp 
provides strain relief 
for conductors, 
guarantees a uniform 
indent for measurable 
quality control. There is 
no heat to damage 
insulation, 


Norwalk, Connect. 
106 


In Europe: Antwerp, Belgium 
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WHICH ox woe HAS THE WEIGHT ADVANTAGE ? 


The handle on the right . . . because it’s alumi- 
num! This forged aluminum drill handle is a 
good example of how aluminum forgings are 
solving difficult design problems involving light, 
strong tool parts. 

Previously, the handle was fabricated as an 
iron casting . . . and iron castings are heavy, as 
workmen using the drill soon found out. To 
lighten the worker’s load, a search began for a 
new design that would reduce the weight of the 
handle, yet retain its strength. 

Solution: the aluminum forging shown in the 
picture. It weighs only one-third as much as the 


KAISER . 
ALUMINUM 


THE BRIGHT STAR OF METALS 


* TRADEMARK KAISER ALUMINUM & CHEMICAL CORP. 


old cast iron handle. Yet, due to the forging proc- 
ess, its strength is even greater. Grain flow lines 
of the metal follow the contour of the part, con- 
centrate at points of greatest stress and shock to 
give the handle amazing strength. 

This highly favorable strength-to-weight ratio 
is one reason why so many designers are turn- 
ing to aluminum forgings for more and more 
commercial applications. Find out how alumi- 
num forgings can best serve your requirements. 
We'll be glad to send you full details on alumi- 
num forging availabilities, tolerances and hand 
forging designs—just mail the coupon! 


Kaiser Aluminum & Chemical Sales, Inc. 
Dept. FO-1089M, Kaiser Center 
300 Lakeside Drive, Oakland 12, Calif. 


Please send me the latest information on commercial alu- 
minum forging availabilities, tolerances and hand forging 
designs. 


NAME 





COMPANY. 





ADDRESS. 





CITY. ZONE._STATE 
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ON AC Here truly is a new dimension in automated 
“Vy 


controls! Delavan’s new SONAC uses ultra- 
sonic energy for its “beam”. This new concept offers many advantages over available sensing 
devices. SONAC has no lamps to burn out... nothing to replace... eliminates down time. 
SONAC is unaffected by vibration, dust, industrial contamination or ambient light. SONAC will 


sense ferrous and non-ferrous metals, liquids or solids, transparent or opaque materials, yet 





requires less power than an ordinary flash- ¢ : Send for this complete de- 
- scriptive booklet. There’s 


no cost or obligation. 


light. These are a few of SONAC’s advantages. 


DELAVAN 


Manwfactiring Company 


WEST DES MOINES « IOWA 
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New name for 
elamelom-paeiaelel> 
at Allis-Chalmers 


/ 


A unique form of empathy...the sensitivity to understand and 
react to the problems.of Original Equipment Manufacturers. 


Why do we have this attitude? Because we give what we'd like to receive. At Allis-Chalmers 
. .. O.E.M.pathy is a deep-rooted mental habit we never aim to change. In bvilding com- 
ponent products for use in your products, we draw on our own experience as an OEM in 
many fields. We don’t have to put ourselves in your shoes . . . we're already wearing a 
similar pair. This OEM frame of mind affects our basic approach in everything we do for 
you ... not in a superficial way . . . but from the basis of sound, well-chosen beliefs gained 
as OEM’s ourselves. It shows in the products we offer as components, in our service, our 
delivery, our ability to supply “specials” and to fit our performance to your needs. 
O.E.M.pathy directs our thinking, our attitudes, our actions. Industrial Equipment Division, 
Allis-Chalmers, Milwaukee 1, Wisconsin. A.1279 


PRODUCTS FOR YOUR PRODUCTS 
FROM ALLIS-CHALMERS 
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- DODGE TORQUE-ARM 
SHAFT MOUNTED 
SPEED REDUCER 

Install it anywhere—with 
minimum time and effort. 
Here is an overhead installa- 
tion on tanning drums. 
Torque-Arm reducers are 
resistant to acid fumes, salt 
water environment, moisture. 


DODGE TORQUE-ARM 
SHAFT MOUNTED 
SPEED REDUCER 

Can be positioned any place 

on the entire length of the 

shaft. It locks into place on 
both sides of the housing. 

Note modified torque arm on 

this installation on a mixer 

in a beverage plant. 


The Speed Reducer Idea that 


Two things account for the record popularity of Dodge 
Torque-Arm Speed Reducers. First, they cost less to 
install since they require no foundations, sliding motor 
rails or flexible couplings. Second—and most impor- 
tant—these modern reducers as developed by Dodge 
perform brilliantly. Tens of thousands of installations 
underscore Torque-Arm dependability. Torque-Arm 
is America’s guality shaft mounted speed reducer! 


Torque-Arm has been so extensively adopted by 
industry that today models are available for a vast 
range of applications. The Torque-Arm line offers you 
capacities up to 170 hp—output speeds from 10 to 400 
rpm—in single and double reduction series—with 5 to 
1, 15 to 1 and 25 to 1 ratios. Models for vertical or in- 
clined shaft operation are available—as well as special- 
application versions such as flange mounted, right 


MacHINE DEsIGN 





Rugged semisteel housing — 
a solid backbone for solid service 


Here is a tough, corrosion-resistant housing with the strength to hold 
bearing seats in line for the life of the unit. Perfect shaft and gear align- 
ment are assured by doweling the matched halves together and boring 
in line. No gear is overhung. Loads are carried easily, contributing to 
Torque-Arm’s long life and high efficiency—97% in double reduction 
models, almost 99% in single! 


AGMA rated gears— 
quality-guarded by continual tests 


These helical gears have soft cores to withstand shock—and hardened 
surfaces to resist wear. Their quality is guarded in manufacture and 
assembly by the most modern methods of quality control, including 
inspection for runout, tooth spacing, helical lead and involute profile. 
They run quietly, mesh precisely. Teeth are crown shaved for maximum 
contact area. Gears are shrunk on their shafts to prevent shifting. 


Modern double-lip seals 
keep oil in and dirt out 
Modern synthetic, double-lip seals of the highest quality keep oil in and 
dirt out of the reducer case. These seals offer protection for the unit 


from dust and dirt and just as effectively insure cleanliness when operat- 
ing in laundries, textile mills, food processing plants. 


See World’s Largest Shaft Mounted Speed Reducer 
at the Show .. . Dodge Booth, First Floor 


‘ DODGE 
Re-ally Clicked! [amazement 


angle and extended input shaft styles. Optional equip- 
ment~“includes a positive, sealed-in backstop and a 


iti V é ase. 

POEs: @ erload release ‘ ‘ CALL THE TRANSMISSIONEER — your local Dodge 
Ask your local Dodge Distributor. Or write us for Distributor. Factory trained by Dodge, he can give 

= -ArmS i = you valuable help on new, cost-saving methods. 

our 64 page Torque peed Reducer Bulletin,com Look under “Dodge Transmissioneer” in the white 
plete with engineering data and easy selection tables. pages of your telephone directory, or in the yellow 
DODGE MANUFACTURING CORPORATION pages under “Power Transmission Machinery.” 

3300 Union Street ¢ Mishawaka, Indiana 
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why more and more manufacturers build Franklin Electric Motors into their finest products 


improves’ performance—longevity 
while product costs are lowered. 


Product dependability is never com- 
promised when Franklin application- 
engineering cuts costs. Fewer parts, less 
weight, reduced assembly time are typi- 
cal reasons Franklineering pays. 


FRANKLIN’S APPLICATION-ENGINEERING CAPABILITY IS BASED ON EXPERIENCE IN MANY PRODUCT AREAS... 


UNISEAL MOTORS 


Built-in seal 
cavity permits 
close-coupling 
pump to motor. 


DISPENSER MOTORS 


Small pump 
unit mounts 
on the motor. 


LO-SHAFT MOTORS 


Bosses permit 
precision trunnion 
mounting. 


HI-TORQUE FARMOTORS 


Integral ratings 
have full-power 
start capacities. 


INST-O-VERSE 
GEAR MOTORS 


Available 

in output 
shaft speeds 
needed. 


Franklineering eliminated a large cast- 
ing, a stub shaft extension, four bolts, 
and saved tubing, fittings and wiring in 
the water pump at left. 


Franklineering eliminated a belt, sub- 
base and open couplings; and reduced 
assembly time. Resilient mount stopped 
noise in machine shown. 


POWER SAWS 
Franklineering reduced shaft height, 
maintained high torque for direct mount- 


ing. Controls sealed against dirt in motor- 
mounted box illustrated. 


FARM APPLIANCES 


Franklineering provided totally-enclosed, 
heavy duty motors for close-coupling on 
feed mill pictured. Same motor also 
powers other farm equipment. 


HOSPITAL BEDS 


Franklineering originated new _ instant- 
reversing mechanism with arcless switch 
to meet UL approval for hospital environ- 
ment. Motor shown has 3 output shafts. 


WRITE FOR CATALOG 
Contains cost-cutting ideas 
to interest performance- 
minded product designers... 
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Arwood adds a new dimension to investment casting — 


hard-to-machine shapes in any castable metal or 


May | 


Until now, an investment casting has been some- 
thing you could hold easily in one hand. Today, 
thanks to a series of technological breakthroughs, 
Arwood can offer you investment castings so large 
and heavy that you need two hands even to budge 
them from the floor! 

The new weight limit approaches 100 pounds. 

What does this mean to you? It opens a whole 
new realm of possibilities in the design of com- 
ponent parts. For the first time, a designer can 
avail himself of investment casting’s special ad- 
vantages over a complete size range that runs from 
a fraction of an ounce up to weights heretofore 
available only in sand castings. Advantages like 
investment casting’s ability to reproduce complex, 


Machine the simple... cast the complex 


from desian through t 


A complete service 
production and finish machining. Seventy 
engineering representatives from coast tc 


ARWOOD CORPORATION 


PLANTS IN BROOKLYN, N. Y.; TILTON, N. H.; 


2, 1960 


alloy . . . its low initial tooling expense . . . the 
dimensional accuracy and smooth surface finish 
characteristic of investment cast parts. 

So ... for quality investment castings in any 
ferrous or non-ferrous alloy . . . and in any size 
and weight . . . check with Arwood. We can free 
your hands to design for function and end use, be- 
cause we can give you the shape you need in the 
metal you need in the quantity you need, no matter 
how large the part on your board. All five Arwood 
plants stand ready to serve you. 

Write for your free copy of our 44-page “Prac- 
tical Guide to Investment Casting.” 

Visit us in Booths 117 and 119 at the Design Show 


315 West 44th Street, New York 36, New York 
GROTON, CONN.; 


LOS ANGELES AND LA VERNE, CALIF. 
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WHAT SIZE 
RED 
FOR YOU? 


Monsanto Micro-Match Color Service offers you a 
new reason to explore limitless plastic colors. 

For the first time, styrene colors can be translated 
into absolute ‘‘sizes” 


The Micro-Match Color System has reduced the 
matching and reproducing of styrene colors from 
six time-consuming steps with subjective accuracy, 
to one step that assures objective accuracy and 
uniformity. In this new system, spectrophotometric 
data, fed into a specially developed electronic 
computer, measures colors in precise chromaticity 
coefficients. Variances too minute for the human eye 
to distinguish can be determined and corrected. 
Colors of Monsanto Lustrex® styrene, ordered by 
coefficient number, will be uniform batch-to-batch, 
shipment-to-shipment, year after year—even if 
every sample should be lost or destroyed! 


Micro-Match colors join the impressive list of 
Monsanto achievements in styrene color technology 
and service, which include the first colored styrene 
molding powder, the first pelleted colors, the first 
dry coloring and the first consumer color trend 
service. These are all part of a continuing program 
to set new standards of excellence for plastics. 


Write for the Micro-Match brochure and call on 

Monsanto guidance in capitalizing on the rich 

design possibilities of plastics colors. Monsanto Ene 

Chemical Company, Plastics Division, Room 716, & teenth teeta tieeinite wari 
Springfield 2, Massachusetts. 


MONSANTO AcTIVATOR IN PLASTICS 


Monsanto 
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Looking for the newest, most com- 
plete line of General Purpose Switches? 


Acro’s newly designed model B and F switches will meet 
your toughest electrical and mechanical requirements 








Just check Acro’s brand new features! 


NEW! Up to 21 amp, 2 HP in the F series! 

NEW! Moulded-in terminal posts, with blind tap holes, 
keep out dust and contamination. 

NEW! And now Acro offers the most complete line of 
actuators. Shown are just 10 of the complete series. 


1. NEW! Acro’s clip-on cover construction, which requires 
no drilling or pinning, eliminates bakelite dust particles 
from contaminating the contacts. 

NEW! Acro’s famous rolling spring principle insures low 
minimized contact bounce. This gives you high horse- 
power rating and longer electrical life. 


U.L. Approved 15 AMP 120-240-480 V.A.C. 2 AMP, 120 V.D.C., % AMP, 240 V.D.C. 
For detailed specifications and prices write for Catalog B. 


rN 
—-— Jt 
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model B switches 


BRD2-24P-1S 
Roller Panel Mount 
Operating Cnaracteristics 
Operating force 9-13 oz. 
Release force 4 02. min. 
Pretravel 010-.025 
Overtravel 140 min. 
Movement diff. . .003 max. 


BRD2-LW228-1S 
Overtravel Roller 
Leaf Actuator (short) 
Operating Characteristics 
Operating force 6 07z. max. 
Release force 142 02. min. 
Pretravel .... .045-.140 
Overtravel aN -080 min. 
Movement diff. -006-.031 


BRD2-LW8-1S 
Overtravel Leaf 
Actuator (long) 

Operating Characteristics 
Operating force 21/2 0z. max. 
Release force ly oz. min 
Pretravel 9/32-13/32 
Overtravel 187 min 
Movement diff 016-.078 


BRD2-70-1S 
Short Overtravel Plunger 


Operating Characteristics 
Operating force 9-13 07 
Release force 4 0z. min 
Pretrave! 010-.025 
Overtravel 1/16 min 
Movement diff 003 max 


BRD2-5L-1S 
Leaf Actuator 
Operating Characteristics 
Operating force 5 oz. max 
Release force 2 oz. min 
Pretravel 156 max 
Overtravel 32 min 
Movement diff 050 max 


U.L. Approved 21 Amp, 120-240-480 V.A.C., 1 H.P. 120 V.A.C., 2 H.P. 240 V.AC. 
For detailea specifications and prices write for Catalog F 


sett 
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model F 


FAD2-1A-1S 
Pin Actuator 
Operating Characteristics 


FAD2-10-1S 
Long Overtravel Plunger 
Operating Characteristics 


FAD2-3P-1S 
Large Overtravel Plunger 
Operating Characteristics 


FAD2-5L-1S 
Leaf Actuator 
Operating Characteristics 


FAD2-2M-1S 
Roller Leaf Actuator 
Operating Characteristics 


Operating force 9 oz. max. 
Release force .. 1 0z. min. 
Pretravel 11/32 max. 
Overtravel .... 1/32 min. 
Movement diff. -065 max. 


Operating force 10-18 02. 
Release force 6 02. min. 
Pretravel 050 max. 
Overtravel 010 min. 
Movement diff -0075 max. 


Operating force 9 00z. max. 
Release force 1 oz. min. 
Pretravel 11/32 max. 
Overtravel .. 1/32 min. 
Movement diff. .065 max. 


Operating force 10-18 oz. 
Release force 6 oz. min 
Pretravel 050 max. 
Overtravel 1/16 min 
Movement diff. .0075 max. 


Operating force 10-18 02. 
Release force 6 oz. min. 
Pretravel .050 max. 
Overtravel ¥ 7/32 min. 
Movement diff. .0075 max. 


for detailed specifications and prices write for catalogs “B” and “F”’. 
Free engineering service. Our engineers will be happy to pit their pro- 
fessional experience against your tough switching problem. Just tell us 
what it is . . . we'll recommend ways to solve it. No obligation, of course. 


See our booth # 427 in 
Design Engineering Show. 


ACRO DIVISION 


COLUMBUS 16, OHIO 


RELAYS 


AL CE RTO 


SWITCHES 


“OUR 21st YEAR” 
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ORANGE Cage 770 NEEDLE BEARINGS 


Precision needle rollers are permanently aligned in pockets of 
anti-friction cage—resist skewing while running in vertical, 
tilted or horizontal position. Successful on overhung mountings; 
less affected by misaligned mountings or shaft deflections. Sizes, 
without seals, 14” to 8” shaft dia.; with built-in seals, 4” to 2” 











\ 


— 





ORANGE ROLLER BUSHINGS 


Full type precision needle bearings pro- 
vide maximum load capacity in small 
radial space. Close internal running 
clearances minimize possibility of mis- 
aligned rollers. Standard sizes 14” to 8” 





_— 


ORANGE JOURNAL ROLLER BEARINGS 


Provide high load capacity where radial 
space is limited. Available as complete 
bearings or as component parts in inch 
sizes, in multiple lengths, 54” to 5” 
shaft dia. 


—> 
RAND 
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ORANGE STAGGERED ROLLER BEARINGS 


Exceptionally high load capacity and 
even running are gained by use of many 
short rollers in staggered arrangement, 
instead of fewer long rollers. All standard, 
interchangeable sizes in the 200 and 
300 series. 





, 





7 
ORANGE CAM YOKE ROLLERS 


For yoke mountings involving follower 
action, and for machine elements re- 
quiring guide or support rollers. Stand- 
ard sizes from 34” to 4” O. D. Chrome, 
Cadmium or Black Oxide finishes avail- 
able; also seals where required. 





See the complete line on display— 
BOOTH 1636, DESIGN ENGINEERING SHOW 


_ MATCH THE BEARING 
TO THE JOB 














ORANGE CAM FOLLOWERS 


Provide high load capacity and shock 
resistance. Standard sizes from 4” to 
4” O. D. with either standard or heavy- 
duty studs. Chrome, Cadmium or Black 
Oxide finishes available; also seals 














ORANGE THRUST ROLLER BEARINGS 


Cylindrical roller type thrust bearings 
provide high capacity and durable 
service. Available in light series 74” to 
314” bore; heavy series from 2” to 16” 
bore. Special types and sizes to order. 


Send for 48-page Engineering Reference Manual 
showing dimensions, capacities, installation 
data on all Orange Roller Bearings. 
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THESE 13 SPECIAL ALLOYS FROM 


can help you solve design problems .. . 


As the result of the knowledge gained over the years by working closely with hundreds 
of customers in helping solve innumerable design and production problems, the Mueller 
Brass Co. has developed a series of special alloys for use in tough or unusual applications. 


This group of special alloys, each having distinct characteristics and advantages, are 
available in rod form in many sizes and shapes as well as forgings. 





CHARACTERISTICS AND APPLICATIONS 


ALLOY 
NO. 


NAME 


TEMPER 





TUF-STUF® ALUMINUM BRONZES AND NICKEL ALU- 
MINUM BRONZES have great strength characteristics. 
All are more resistant to corrosion cracking under load 
than copper-zine alloys and, in addition, some are 
heat-treatable. They can withstand heavy pounding 
and have proved excellent for such parts as gibs, 
cams, valve seat inserts, shifting forks and propeller 
hub cones. 


224E-30 


224E-75 


“Tuf-Stuf" Aluminum Bronze 


“Tuf-Stuf" Aluminum Bronze 


BRINELL 
1000 KG load 
165 
BRINELL 
1000 KG load 
175 





224C 


“Tuf-Stuf” Aluminum Bronze 


BRINELL 
1000 KG load 
185 





“Tuf-Stuf” Aluminum Bronze 


BRINELL 
1000 KG load 
200 





“Tuf-Stuf"! Nickel Aluminum Bronze 


BRINELL 


» 3000 KG load 


x _ 250 





ALUMINUM SILICON BRONZE is free turning; has high 
strength, is corrosion resistant and non-magnetic and 
resistant to corrosion cracking under load. 


Aluminum Silicon Bronze 


-  ROCKWELL-B 
= v8 





600 SERIES® FORGEABLE BEARING ALLOYS range 
from high strength to low leaded ductile. All are 
corrosion resistant, free cutting, can be used with hard 
or soft mating members and can be soldered. They 
are employed in a great variety of applications ranging 
from pump gears and valve stems to pinion shofts 
and transmission rings. 


Forgeable Bearing Alloy 


ROCKWELL-B 
88 





Forgeable Bearing Alloy 


ROCKWELL-B 
87 





Leaded Forgeable Bearing Alloy 


ROCKWELL-B 
87 





High Leaded Forgeable Bearing Alloy 


ROCKWELL-B 
86 





Low Leaded Forgeable Bearing Alloy 


ROCKWELL-B 
80 





MANGANESE BRONZE ALLOYS are exceptionally 
strong, tough, resistant to shock and corrosion. Good 
for screw machine products and forgings for aircraft 


parts. 


Manganese Bronze A 


ROCKWELL-B 
85 





Manganese Bronze High Tensile Grade B 


BRINELL 
1000 KG load 
200 








TELLURIUM COPPER has very high electrical and 
thermal conductivity combined with good corrosion 
resistance and machinability. Excellent for electronic 
components. 








Tellurium Copper 





ROCKWELL-B 
45 





NOTE: The values shown are average values normally obtained in production. Variations must be expected 
in practice. The values should be used as a general guide rather than the basis for specifications. 





DEPENDABLE SOURCE FO 


Ou 


SINTEEL® POWDERED METAL PARTS 


ONE 


COLD-PREST® IMPACT EXTRUSIONS 
FORMED COPPER TUBE 


MUELLER BRASS CO. 
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THE MUELLER parass co. 


lower costs and improve your products 


Mueller Brass Co. engineers and metallurgists are always ready to assist in the selection of 
the proper alloy for your particular product. 
Regardless of your responsibility...design, specification, production or purchasing... Mueller 


Brass Co. special alloys can help you lower costs and improve your products. Call the “Man 
From Mueller Brass Co.” today and put these remarkable alloys to work on your toughest jobs. 





elative 
Yield Strength Tensile M a bilit 
at 0.5% Extension Strength 
Lbs./Sq. In. tbs [Se in | free Setting 





50,000 82,000 


65,000 100,000 





95,000 





90,000 


























ROD SHAPES FOR SCREW MACHINE PRODUCTS 








For further information on these alloys 
write today for Special Alioys Kit No. 
13. Engineering information on other 
fabricated products is also available . . . 
please specify the manual you desire. 




















ALL THESE QUALITY PRODUCTS 


CUSTOM EXTRUDED PLASTIC SHAPES 
SAND CASTINGS AND INJECTION MOLDINGS ine, 


PORT HURON 20, MICHIGAN * 


OF AMERICAN INDUSTRY 
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eer for 


Nats 
Call poe ons — 


Appse 


engineering help 
fast delivery 
uniform quality 
special compounds 


National’s District Field Offices give you fast service on O-Ring 
engineering problems and O-Ring procurement. You talk with seasoned 
field engineers equipped with the latest O-Ring information and backed 
up by the plants of one of America’s largest sealing products manufac- 
turers. National O-Rings are precision-made, uniform in quality, specified 
and used by leading equipment manufacturers across America. 


NATIONAL SEAL 


Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio; Redwood City and Downey, California 


CALL YOUR NATIONAL FIELD ENGINEER 

Atlanta 8, Georgia: George W. Smith Company, 394 Williams St., N.W., JAckson 3-7140; Chicago (Franklin Park) Illinois: 

10013 West Grand Ave., GLadstone 5-4420; Cleveland 18, Ohio: 210 Heights Rockefeller Bidg., 3091 Mayfield Road at 

Lee, YEllowstone 2-2720; Dallas 19, Texas: Benson Engineering Company, 2514 West Mockingbird Lane, FLeetwood 

2-7541; Detroit 27, Michigan: 13836 Puritan Avenue, VErmont 6-1909; Indianapolis 5, Indiana: 2802 N. Delaware St., 

WAlnut 3-1535; Kansas City (Prairie Village) Kansas: Benson Engineering Co., 2902 West 72nd Terrace, ENdicott 

2-2843; Los Angeles (Downey) California: 11634 Patton Road, TOpaz 2-8163; Milwaukee 4, Wisconsin: 647 W. Virginia 

Street, BRoadway 1-3234; Red Bank, New Jersey: 16 Spring Street, SHadyside 7-3242; Wichita, Kansas: Benson 

Engineering Company, 519 So. Broadway, AMhurst 2-6971 6342 
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FACTS ON KEYSTONE POWDER METALLURGY 


a we 


THE PLACE OF 


GEARS 


IN KEYSTONE POWDER METALLURGY 


A few years ago, the simplest gear shapes seemed 
remarkable in themselves as they came chuting 
from the powder metal presses. Those uncompli- 
cated spur gears exemplified all the tenets of 
powder metallurgy—low cost, high volume parts 
that required no expensive machining, and de- 
livered excellent service in the right applications. 

But our progress has moved swiftly in sintered 
gears since those pioneer days. The development 
of better materials has opened up many new 


sesh ylener2On COMPANY 
ay ST. MARYS, PA. 


medium- and high-strength applications to powder 
metal service. Imaginative tool engineering and 
press design have made possible the widest range 
of gear types . . . clusters, bevels, pinions, sectors, 
helicals . . . saving progressively more money as 
designs become more complex. 

Today, gear production at Keystone is major 
in importance. We can meet your requirements to 
the dot in type, material, quantity, delivery and 
performance. In brief, we’re geared to serve. Call us! 


POWDERED METAL PARTS DIVISION 
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between maximum performance 
and moderate cost... 
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Separable Separable Non-separable Non-separable 
taner Race inner Race Bearing Bearing 
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RH 
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Give you more for 
your bearing dollar 


For those hundreds of in-between applications where per- 
formance requirements are more exacting than those provided 
by the ordinary commercial bearing, but where maximum pre- 
cision would be unneeded precision — specify Tru-Rol for the job. 


Tru-Rol Bearings provide above-commercial-grade 
efficiency . . . at worthwhile savings in cost. Internal 
clearances are closely controlled. Rollers are equally 
spaced to eliminate- out-of-balance vibration. Each 
roller is crowned to distribute the load evenly along 
the full length of the roller. Eleven types available in 
single and double width bearings, in stamped steel re- 
tainer, segmented retainer or full roller construction. 


rb your nearby Rollway Service En- 


gineer to detail the quality you should be getting 
in your “commercial grade” bearings. Or write 
ES for the Rollway Tru-Rol catalog showing the full 
ABLE line, and capacity and size ranges. ROLLWAY 
BEARING COMPANY, INC., Syracuse, N. Y. 


ROLLWAY 


Sepzrable Separable Separable Separat!< Separable Non-separable Non-separable 


| doe os6s6 si 
L-B UR-L LR-U £-U  UM-B- UM-J ts BEARINGS 


Bearing Outer Race Outer Race Inner Race Inner Race Full Roller Full Roller COMPLETE LINE OF RADIAL AND THR 


NDRICAL R ER BEARING 


ENGINEERING OFFICES: Syracuse e Chicago « Toronto e Cleveland « Seattle « San Francisco © Boston e Detroit « Pittsburgh « Houston « Philadelphia « Los Angeles 
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Ever see anything so versatile as JAMINUM’ ? 


Generally, laminated shims of LAMINUM are cus- 
tom stamped to blueprint specifications. Because 
the laminations are so easily p-e-e-l-e-d to bring 
the shims down to desired thickness, LAMINUM 
shims are used universally on assembly lines 
where they save time and cut costs. 

But occasionally you run into a special situation 


quarters so as to come up with varying thicknesses 
to correspond with variations in the job at hand. 
That’s LAMINUM! It’s fast. Practical. Precise. 
No need for stand-by equipment. No machining. 
No grinding. No counting. No stacking. No mik- 
ing. And no grit between layers—ever. 
For quick estimates and service, send your 





—the need for a shim of vary- 
ing thickness, for example. 
LAMINUM solves that problem 
with cost cutting ease. As 
illustrated, the shim is scored 
into quarters. Then layers 
are p-e-e-l-e-d from the 





LAMINUM is the registered trade 
name for Laminated Shims 
with layers completely surface 
bonded to look and act like 
solid metal. Design Folder No. 
3 contains all facts and engi- 
neering data. Send for it. 


prints to the Laminated 
Shim Company, Inc. » West 
Coast Sales and Service 
600 Sixteenth St., Oakland 
12, Calif. * Home Office and 
Plant 1205 Union St., 
Glenbrook, Conn. 








IN BRASS MILD STEEL » STAINLESS 


ALUMINUM... WITH LAMINATIONS .002” OR .003” 
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TRU-LAY PUSAN. CONTROLS PROVIDE ACCURATE, 
DEPENDABLE REMOTE CONTROL FOR HUNDREDS OF PRODUCTS 


e If your products involve remote control—electrical, co 
hydraulic, pneumatic or direct—TRU-LAY PUSH-PULL 
FLEXIBLE CONTROLS can help solve your design prob- 
lems. They provide positive remote control over long 
or short distances—up to 150 feet from the control 
point. Because they operate while flexing, they can 
snake around obstructions. They will not buckle. They 
are ruggedly constructed, easily installed and operated, 
sealed against dirt and moisture, and will handle jobs 
with as much as 1,000 lbs. input. PUSH-PULL CONTROLS 
are simple, have but one moving part, are noiseless, 
and give a lifetime of accuracy. Mechanical linkages, 
on the other hand, are complex. Unlike PUSH-PULL CON- pg 
TROLS, they are made of many parts, wear at many PUSH-PULL 
points, and produce increased backlash, lost accuracy, 
and vibration rattles. 


Sizes and Operating Heads to Fit Your Design 


Heavy Duty e For use where 
rugged duty prevails, but where 
operation must be smooth and 


























| Minimum Maximum Input 


| Recommended Load in Pounds accurate. Meets all require- 
| (Dependent ments for dependability and life. 


Control | — Radius 


Dimension | in inches | on Travel) Light Duty * Gives smooth, 
accurate and dependable per- » 





formance at low cost. Available 
30 with your choice of several types 
of knobs. 


65-125 Selective Friction ¢ Amount of 
friction can be changed to meet 
115-175 individual requirements of the 
operator or application. Friction 
300-600 constant at any setting. 


Position Lock e A slight turn of 


700-1,000 the T-type handle locks the con- 
trol in any position. Available > 
in two sizes for light and heavy- i 


duty applications. On 





Micro Control e Push or pull 
the knob for instantaneous re- 
sponse, then rotate knob for > 
vernier adjustment. Built for 
smooth, efficient operation on 
any job. 


PUSHR\\. DATA FILE shows how 


. . * - 
to simplify, improve design 
PUSH-PULL CONTROLS are solid as a rod and flexible as a wire rope. 
They’re factory-lubricated for life, unaffected by temperature ex- 
tremes, and can be adapted to practically any application. For com- 
plete details on how you can use them, write for the PUSH-PULL DATA 
Speen yee FILE. It contains 7 engineering Bulletins which describe in detail the 
ne operation of PUSH-PULL CONTROLS, their applications, features and 
advantages. Our engineers will be glad to help you make TRU-LAY 
PUSH-PULL CONTROLS a part of your product. 


PUSH-PULL CONTROLS 


Automotive and Aircraft Division * American Chain & Cable Company, Inc. 


601-A Stephenson Bidg., Detroit 2 
6800-A East Acco Street, Los Angeles 22 * 929-A Connecticut Ave., Bridgeport 2, Conn. 














AUTOMOTIVE & AIRCRATT DIVISION 
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Note minimum clean-up necessary 


between casting of this 6-tooth 


Custom shapes in continuous lengths: seats thames iia 


(Wlustrated parts are 4" in diameter.) 


ASARCON. 
CONTINUOUS-CAST BRONZE CASTINGS 


Before you design or produce a copper base alloy part, 
investigate the economy and efficiency of Asarco con- 
tinuous casting. You can order the alloy and shape you 
need, in the exact lengths you need. Continuous Cast 
Asarcon Bronze alloys meet SAE, ASTM, and govern- 
ment specifications — but they are superior to the same 
alloys cast other ways, in hardness, yield, tensile and 
impact strength. In fact, you may be able to substitute 
an Asarcon Bronze for an aluminum or manganese 
bronze. Write for complete data to Continuous-Cast De- 
partment, American Smelting and Refining Company, 
Barber, N. J. or Whiting, Indiana. 

Immediately available from stock: ASARCON 773 BEAR- 
ING BRONZE (SAE 660) — 260 sizes of rods and tubes. 
Complete range of sizes from 42” to 9” diameters. Im- 4 
mediately available from stock in 105” lengths. Special a CONTINUOUS CAST DEPARTMENT 
shapes produced to order. . 


ANVdGWOD ONINISSY ONY SONILISWS NYVODINAWY 


West Coast Distributor: Kingwell Bros., Ltd., 457 Minna Street, San Francisco, Calif. In Canada. 
Federated Metals Canada, Ltd., Toronto and Montreal. Distributors in many principal cities. 
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tOtal 2 gives you 


the Superior Solution! 


was the Superior 

Solution to this application 
This unique Ramco design, full-circle 360 degree retaining 
ring opens up unlimited possibilities for improved design 
and economies in thousands of new or present products. 
Check these outstanding features: 
¥ Uniform wall allows installation with 

minimum clearance. 

Two turn, full-circle design eliminates gaps. 

No special tools needed for installation or removal. 

No tooling needed for prototypes. 

Develops ‘‘friction lock’’ under load. 

Single or multi-turn designs available. 

Always uniform in quality. 

Special designs for high-speed or tolerance 

stack-up problems. 


was the Superior 
Solution to this application 


This Ring provides the answer to easy, lightweight, low 
cost assemblies and reduced manufacturing costs. Made in 
a variety of types and sizes for the smaller shaft or housing 
diameters. Check these Circolox features: 


v ‘‘Deep-groove”’ design permits maximum thrust 
with minimum weight. 


v Easily installed or removed. 

v Available in a variety of materials. 
v Wide choice of finishes available. 
v Always uniform in quality. 


Vv Meet Government and Industry Standards. 
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You may be passing up important performance 
advantages by trying to make one type of retain- 
ing ring do the job of the two modern types. 


No other retaining ring manufacturer can offer 
you the advantages of the tOtal 2. Only Ramsey 
offers the improved die-formed Circolox Ring and 


the unique, coil-wound Spirolox to cover total 
retaining ring application needs. 


tOtal 2 means that you have a choice of two rings 
to best fit your particular application ... to give 
you the superior solution to your retaining ring 
problems. 


RANICO 


The complete tOtal 2 story is contained in the new 
Spirolox-Circolox Engineering Manual and Tech- 
nical Bulletin Service. Mail the coupon below to 
get your copies without cost or obligation. 


IT TAKES 2 MODERN TYPES OF 


retaining — 


TO SOLVE ALL YOUR PROBLEMS 


RAMSEY CORPORATION 
Ij Box 513, Dept. B, St. Louis 66, Missouri 


, without cost or obligation, please 


manufactured by 


RAMSEY CORPORATION 


(CO Send Free Engineering Manual. 
Enter my name on complimenta 
subscription list for Technical Bulletins 
bringing the latest problem-solving 
ideas and applications. 


a subsidiary of 


Thompson Ramo Wooldridge Inc. automotive group & Bf OL LE eee rr 
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Thought about [os quality for 


CTAINLESS STEEL CASTINGS ? 


Here’s a time-and-money saving suggestion: When your 
design problem involves stainless steel castings, take a 
tip from engineers everywhere and keep quality 
high in your engineering thinking. 


And for good reason. 


The same quality that is manufactured in Dodge ductile 
jron, carbon, and low alloy castings is available to you 
in stainless steel castings, too. 


For better customer service, we've added a host of new 
facilities to produce quality stainless steel castings. 
This is part of our ‘look ahead”’ expansion program that 
anticipates your needs for quality foundry and machine 
shop products. 


Perhaps the castings shown on this page will serve to 
spark an idea of how Dodge can be of assistance for 
your stainless steel casting needs. We’d be happy to 
quote on your requirements. Good thought: Why not 
let us do it today ? 


DODGE STEEL COMPANY 


6501 i 
State Road + Philadelphia 35, Pa.+»DEvonshire 2-2200 
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...and where can you use it profitably? 


High-offset makes a difference! 

It’s the difference that lets you 
combine high-reduction with strength, 
compactness and other advantages 
you might find profitable in certain 
applications. For instance . . . 


For smooth operation—as in office 
equipment that 
must run quietly 

—high-offset pairs 

provide smooth, 

quiet tooth action. 

Because the teeth 

“‘wrap around”’ 

the pinion, you 

get continuous action—even with just 
one or two teeth. 


Where space is a problem—as in in- 
strumentation—the high-offset lets 
you design a more compact unit. 


Choose just the 

offset to solve your 

design problem 

with a more flexi- 

ble, more compact 

unit than the cor- 

responding worm 

and wheel. 

Where you need strength—as in farm 

machinery —high-offset hypoid pin- 

ions with teeth, which tend to “wrap 

around,” are larger and stronger than 

corresponding bevel pinions. 
High-offset or high-ratio hypoids 

can be cut on the same Gleason equip- 


ment: that is used 

on more familiar 

spiral bevel and 

hypoid gears. You 

can also use the 

Same testers, 

quenching presses 

and other auxil- 

iary Gleason equipment you're using 

now. Grinders are available for appli- 

cations requiring precision finish. For 

ratios of 1:10 or 1:40 or even higher. 
Get more information by writing 

for free literature. Submit your prints 

for recommendations. 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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Koppers Sealing Rings 
give ensured actuation! 


Koppers solves diverse and difficult sealing problems. 


Modern supersonic jets and dump trucks—as dissimilar as they 
appear—both depend on Koppers Sealing Rings for efficient 
hydraulic system operation. Koppers Predictable Performance 
Sealing Rings are used in a wide variety of applications . . . 
engineered to satisfy each requirement of both hydraulic and 
pneumatic sealing. 


Koppers has the technological skill, gained through 38 years 
of experience, to meet the most critical performance require- 
ments in any sealing application. Look to Koppers to solve 
your sealing problems. For an informative booklet on Metallic 
Sealing Rings write to: Koppers Company, INc., 6505 Hamburg 
Street, Baltimore 3, Maryland. 


. 





A Koppers Sealing Ring is applied to a B-58 actuator. 


SEALING RINGS 


Engineered Products Sold with Service 
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on the long run... 


QUALITY COSTS 
YOU LESS! 


And some of the features illustrated 
here tell why. Accurate tooth load- 
ing through precise gearing, free- 
dom from distortion under load and 
accessibility from either end are a 
few of the reasons why the Western 
Gear StraitLine Gearmotor is con- 
sidered a standard of quality wher- 
ever it goes. Your nearby Western 
Gear sales engineer is ready to sup- 


ply you with additional information 2. Low speed shaft 
piece forging for exact concentricity, 


for your next application. And for a 
starter, use the coupon in this ad to 
get our basic builetin No. 5806-F. 


and on BA gagged 
case hardened for high hardness. 


4. Magnetic drain plugs protect: 1. Double duty shaft seal prevents olf 
bearings and gears from metallic , keeps dirt out. 
eC Tee men eee 
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INTEGRAL 
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SHOVEL-BASE 
GEARMOTOR 


VERTICAL 
GEARMOTOR 
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GEARMOTORS 


WESTERN GEAR CORPORATION 
Industrial Products Division 

P.O. Box 126, Belmont, California 
Send me Bulletin 5806F 

NAME 
TITLE 
COMPANY 
ADDRESS 
city 




















STRAITLINE 
SPEED REDUCER 


SHOVEL-BASE REDUCER 
WITH RIGHT ANGLE HEAD 
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CONE-DRIVE worM GEAR 
HOLLOW SHAFT z 
SPEED REDUCERS: . 


provide greater flexibility. 
in the design of your equipment 


Standard Cone-Drive hollow shaft 
speed reducers are available in four basic 
sizes (2, 2%, 3 and 3% inch center 
distance units) to accommodate loads 
from fractional to 13 horsepower. They 
are built around the double-enveloping 
worm gear design and carry the same 
high ratings as standard Cone-Drive 
speed reducers. 


You, as a designer, will be particularly 
interested in the versatility of application 
and space savings made possible by the 
right angle design between input and 
output shafts. 


The reducer is mounted directly on 
the driven shaft and requires only a 
simple bracket or torque arm to prevent 
it from rotating about the driven shaft. 


Construction is ruggéd enough to per- 
mit floor or wall mounting of Cone- 
Drive hollow shaft reducers and “hang- 
ing” the driven shaft on it (in certain 
applications), eliminating pillow blocks 
or bearings. Larger-than-necessary taper 
roller bearings and heavy-duty castings 
make this possible. MILL ROLL DRIVE 


If a motorized reducer is desired, a 
simple, standard bell housing can 
furnished for NEMA C-type face motors. 
The need for expensive couplings is 
eliminated since a tang-type drive sleeve 
and suitably machined worms are pro- 
vided. When a hollow-shaft speed re- 
ducer and face-mounted motor are com- 
bined, no bed plate or mounting arrange- 
ment is required. Pulleys, belts, sheaves, 
etc., that might be troublesome or diffi- 
cult to install are also eliminated. 


Ask for Bulletin CD-218. 
WELDING POSITIONER LAUNDRY MACHINE 


CONE-DRIVE GEARS vision micHiGAN Too. COMPANY 


7171 E. McNichols Road + Detroit at _— * Telephone: TWinbrook 1-311] 


CA “! ‘ a : 
5 DOUBLE-ENVELOPING & }| DOUBLE-ENVELOPING worm?) = DOUBLE REDUCTION WO a] oz DOUBLE-ENVELOPING 
0) 5 WORM GEARSETS P Vint) GEAR SPEED REDUCERS ie nit GEAR SPEED REDUCERS aera RIGHT ANGLE GEARMOTORS 
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Shape your product future with 


Here is a versatile thermoplastic sheet material 
that forms to any shape in sharp detail —and 
still answers the basic design problems of tough- 
ness, beauty and economy. Used as a tool for 
advanced thinking, U.S. Royalite makes new, 
modern product designs practical. Check these 
advantages: (1) Royalite is extra tough to 
resist hard knocks and scrapes, is impervious 
to grease and oil, nonrusting and unaffected 


United 


DESIGN ENGINEERING SH 


North Pulaski Rd., Chicago 3 


9 


U.S. Royalite 


ABS THERMOPLASTIC SHEETS 

by most chemicals. (2) Royalite molds cleanly, 
without seams or sharp edges to snag or chip. 
(3) Royalite gives you new textured beauty ina 
wide range of colors built in to last. (4) Royalite 
is extra light, making portable products even 
more portable. (5) Royalite is economical to 
use. Advanced fabricating techniques permit its 
wide use on popular-priced items. Send for free, 
file-size specifications booklet. 


Noyalit 
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BETTER MACHINE CONTROL AND LOWER MANUFACTURING COSTS... 
LEAR, INCORPORATED GETS BOTH WITH STERLING SPEED-TROL! 
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The problem: EFFICIENT BORING MACHINE CONTROL Only STERLING SPEED-TROL 
Because Lear products (stable platforms, autopilots, gyros, provides these features for 

pumps, positioners and other electrical and mechanical : OS reliable speed control: 

equipment) necessitate extreme tolerances, boring = 

machines require an efficient method of control. With ’ * Positive coordinated control of 

such control, the peripheral speed of the items being a™ nm both pulleys—''no springs.’ 

bored matches the optimum cutting speed of the 


boring tools. (1) variabl i id 7 
. variable pulleys ride on hard- 
The solution: STERLING SPEED-TROL ened, chrome-plated, preci- 


VARIABLE SPEED DRIVES a sion-ground, keyed shafts; 
“The problem was solved by the use of Sterling 

Speed-Trol Variable Speed Drives. Resulting advantages 
have been fine and accurate finishing, the elimination of a 
grinding operation, and savings in the manufacturing costs 
of these parts. Sterling Speed-Trol units have played an © Longer belt life ...no additional load from spring. 
important part in helping Lear, Incorporated maintain pro- 
duction schedules:’ 


© Maximum pulley life because: 


(2) large grease reservoirs pro- 
vide a film of protecting lubri- 
cant. 


® Greater safety...no injuries from spring flying loose dur- 


ing maintenance. 
Your production problems, too, may be solved by the ’ 


application of Sterling Speed-Trol Variable Speed Drives... For additional information about the unique advantages of 
providing infinitely variable speeds—in one package at your STERLING SPEED-TROL, ask for your free copy of Bulletin 
finger tips—to meet your needs. 195A. Write to: 


Offices and stocks in all principal 

cities. Over 400 distributors through- 

out the country to serve you. 
ELECTRIC MOTORS, Inc. 


5401 TELEGRAPH ROAD * LOS ANGELES 22, CALIFORNIA 
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30 TONS... 


A BIG PROBLEM IN CONTROL 





BLOOD BROTHERS jointed steering assembly guides 
giant LeTourneau-Westinghouse coal hauler! 
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No matter how large the equipment 
you design, there’s a Blood Brothers 
steering or jointed driving assembly 
big enough to do the job. One 
example of the use of Blood Brothers 
components on large equipment is 
the L6S Steering Assembly on the 
LeTourneau-Westinghouse Haulpak 
Coal Hauler. 


This mammoth, highly maneuver- 
able “mountain mover” is a bottom- 
dump 450 h.p. diesel unit that weighs 
37 tons. Yet it carries 214 times its 
own weight in payload, or the equiv- 


alent capacity of over one and one- 
half standard 50-ton railroad cars! 
Rockwell-Standard’s Universal 
Joint Division offers you a wide 
range of specialized engineering ex- 
perience—involving everything from 
manual steering assemblies... to 
power take-off drives ...to heavy- 
duty propeller shafts. Whatever size 
and type equipment you manufac- 
ture, Rockwell-Standard can save 
you time, money — help you achieve 
higher standards of performance. 
Let us prove it—on your project! 


Write for complete information 


ri 
R KWeF 


Universal Joint Division, Allegan, Michigan 
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Announcing 


NEW 


COMPRESSED AIR 


LINE FILTERS 


for 4", %” and 2" pipe sizes 


The most efficient filter 
you can buy... 


2 
3 


the easiest to service 


100% liquid removal — 

Improved Norgren design provides a greater 
than ever liquid removal efficiency. Over the 
entire range of recommended air flow, this 
filter effectively traps all liquids. 


Easier and quicker to service — 
No tools needed and only 4 separate parts to 
handle. 


Larger bowl capacity for collected liquid — 
The “quiet zone” below the baffle holds 53% 
more collected air-line contaminants. Requires 
less frequent draining. 


New improved bowl— 
New, stronger transparent bowl has greatly 
improved resistance to fatigue failure. 


PLUS these important benefits: 


@ Highly effective removal of solids. 


®@ Optional interchangeable filter elements — 
74, 64, 25 or 5 micron. 


@ Reduced service time—the simplest, easiest 
filter to disassemble and clean. 








Where protection for 

transparent bowls is required, 

a metal bowl guard, held in place by the clamp ring, 
is available. 


For complete information about Norgren’s complete line of 
manual drain and automatic-drain compressed air line 
filters, call your nearby Norgren Representative, listed in 
your telephone directory—or WRITE FOR BROCHURE NA‘1. 


FOUNDED IN 1926 


C. A. NORGREN CO. 


3442 SOUTH ELATI STREET e ENGLEWOOD, COLORADO 
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For tough expansion problems— 


ANACONDA 
A-X TUBING 


Anaconda A-X tubing is a flexible metal connector with annular 
corrugations designed to handle the types of movement shown 
at the right while conveying liquids or gases. It is available in 
stainless steel and other alloys and is generally sold complete 
with fittings (right, below). Nominal tubing I.D.’s: 5”, 6”, 8”, 
10”, 12”, 14”. 

Most axial motion applications involve motion in one direc- 
tion in respect to the installed position. This may result in com- 
pression or extension of the tubing. In a few applications an 
assembly may be subjected to both extension and compression 
in relation to the installed length — such cases occur when 
temperature varies both above and below installation tempera- 
ture. In order to give the best service for each type of application 
there are three different corrugation standards for each tubing 
size: 


PRE-COMPRESSED. Designed for extension movement. Will allow 
a small amount of compression. 


STANDARD. Designed for compression movement. Will allow a 
small amount of extension. 


OPEN PITCH. For elbow forming, ducting, or misalignment where 
little movement is required. 


Bulletin A-X 97 gives complete details. 
Call your Anaconda Metal Hose repre- 
sentative for a copy—or for the services 
of an Anaconda specialist to help you in 
the design of a special connector to 
meet your needs. Or send in coupon 
below. 


, iene Metal Hose Division 
The American Brass Company 
Waterbury 20, Conn. 


Please send a copy of Bulletin A-X 97 
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BASIC STANDARD UNIT 


TYPES OF MOTION 


AXIAL 


RADIAL 


DUAL-RADIAL 


SHEAR 


FITTINGS FOR A-X TUBING—UNBRAIDED 


INTEGRAL END 


UNW-—WELDING NIPPLE 


FW—FIXED FLANGE 


FFW—FLOATING FLANGE 


FITTINGS FOR A-X TUBING—BRAIDED 


UNW—WELDING NIPPLE 


FW—FIXED FLANGE ‘ 


FFW—FLOATING FLANGE ‘ 
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esigners think R/ M first for asbestos, rubber, 


R/M POLY-V’ DRIVE ''J’”” OFFERS ADVANTAGES NEVER BEFORE POSSIBLE 


Design advantages sought for years for small machinery drives are now 
available exclusively in Poly-V Drive “J’—utilizing a single parallel 
V-ribbed belt running on space-saving sheaves grooved to mate pre- 
cisely with the belt ribs. Only R/M Poly-V “J” offers... 


Silent, vibrationless drive operation 

No splice on traction surface 

Requires less space—is cooler running 

Designed especially for small pulleys—as small as .8" diameter 
Positive groove tracking—will not wander or run off sheaves 
Will operate in any position and on 4 turn and mule drives 
Ideal for serpentine or tandem drives 

High RPM and belt speeds 

Highly efficient 

Long life with either inside or outside idlers 

Exceptionally small mounting clearances and take-up. Permits 
reduction of housing and cover casting size 

Absorbs shock—gives overload slip protection against machine 
damage 

Does not lose efficiency with wear—gives longer life for belt 
and sheaves 

Heat and oil resistant—requires no lubrication or belt dressing 
Exceptional flexibility— operates easily with midget motors 


(Patented U.S, and foreign countries) 
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Engineered Specially for— 


Small Sheaves and Short Centers 
Wherever Balance, Reliability and 
Silent, Vibration-Free Performance 


are required. 


MORE power in LESS space than 
conventional V-Belt Drive with no 
matching or turnover problems. 

Write for Bulletin M142. 

For medium and heavy duty drives R/M Poly-V 
is available in the larger ““L” und ‘*M” Sections. 
Write for Bulletin M141. 

Wherever your problems involve 
Power Transmission Drives, V-Belts, 
Flat Belts, rely on R/M Products and 


Engineering Services. 


Write today for free 
booklet shown: full de- 
tails on a wide variety 
of industrial rubber 
products. 
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Thousands of these R/M 
“Teflon” rings retain 450°F 
fluid under great pressure 
in the hydraulic systems of 
the X-15 manned rocket 
. .. an example of R/M 
know-how—know-how 
that can also work for you. 


There’s no need to pass up 
Teflon” know-how—come to RIM 


Where “Teflon” is indicated for a vital electronic or mechanical part, 
it doesn’t pay to pass up the “Teflon” know-how of R/M. 

R/M knows how to process “Teflon”’ into sheets, rods, tubes, tape, 
and machined parts. And R/M was among the first to offer etched 
“Teflon” for easy bondability with commercial adhesives. No one 
can better meet your specs and your production schedules. 

Talk “Teflon” with the man from R/M. Learn of R/M’s complete 
“Teflon” service, service that can help you cut costs without cutting 
corners. 


*Du Pont TM for its TFE-fluorocarbon resins 


PLASTICS 


TS 


For a copy of this booklet, packed with information about R/M’s 
complete line of “‘Teflon” products, write Plastic Products Division, 
Raybestos-Manhattan, Inc., Manheim, Pa. 


RAYBESTOS-MANHATTAN, 


R/M Asbestos Sheet Packing 


FLUOROBESTOS.. . for Lox and cryogenic service 
A-56... for flange temperatures to 1100°F 
B-40 ... where excessive warpage is a factor 


New R/M FLuorosestos, a non-woven asbestos fabric impregnated 
with ““Tefion”,* was developed for Lox and cryogenic service. It has 
the same sealing and physical characteristics as compressed asbestos 
sheet with the added benefits of “Teflon.” 

R/M A-56 Compressed Asbestos Sheet, made to withstand flange 
temperatures as high as 1100°F, is the only corapressed asbestos sheet 
commercially available in a thickness of .008 +.001. 

R/M B-40 Compressed Asbestos Sheet was developed for rough 
flange applications involving crankcase and valve cover gaskets. 


* Registered trademark for Du Pont fluorocarbon resins 


PACKINGS 


Write for a free booklet giving complete information on R/M 
Packings and Gasket Materials. Packing Division, Raybestos- 
Manhattan, Inc., Passaic, N.J. 


INC. 


FACTORIES: Passaic, N.J. e Bridgeport, Conn. e Manheim, Pa. « Paramount, Calif. e No. Charlestown, S.C. 
Crawfordsville, Ind. e Neenah, Wis. e Peterborough, Ontario, Canada 
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Be Sure To See 


At the 
Design Show... 
Booth 1504 


Working Models 
On Display 


Get first-hand performance 
facts and comparisons. 


Request illustrated bulletins 
and catalogs containing 
engineering data, details 

on sizes and types. 


Yours for the asking, this 
literature gives a wealth 

of valuable information on 
power transmission equipment 
in easy-to-read, easy-to-file 
form. 


POWER TRANSMISSION 
EQUIPMENT 


NON-LUBRICATED 
EASILY-ASSEMBLED 
FLEXIBLE COUPLINGS 


* Sf" to 9%" 


Bores {max} +*** "40 2142" 


Torso) 1% to 5100 ft.-Ibs- 
s a 


SHAFT MOUNTED, GEAR REDUCERS — 
ELIMINATE SUPPORTING STRUCTURES 
END ALIGNMENT PROBLEMS 


Stock 
18 Models gas a 425 RPM. 


Speeds 


Shafts 1% to Su 





SELECT-O-SPEED TRANSMISSIONS — Economical, easily installed on new or old equipment. 
Ratios to 10 to 1, horsepowers % to 712 at 1750 rpm. 


VERSA MOUNT TAKE UP FRAMES — Accommodate any make of pillow block, mount side or 
top. Stock sizes for 2” to 2716” pillow blocks, travel length 2” to 36”. 


MOTOR BASES — Tilting, sliding and automatic belt tensioning types. Wide variety of sizes 
for motors fractional to 15 hp. 


LOVEJOY FLEXIBLE COUPLING COMPANY 


4818 West Lake Street © Chicago 44, Illinois © Phone EStebrook 9-3010 
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Dolphin Submersible Pump, 
one of a complete line of 
4” and 6” pumps made by 
THE TAIT MANUFACTUR- 
ING COMPANY, Dayton, 
Ohio. Arrow points to the 
upper body shell made of 
Revere seamiess leaded 
brass tubing. Hand holds 
the diffuser casing made 
of Revere Brass Strip and 
used inside pump. 


Revere helps “fit the metal to the job 


AND A PUMP MANUFACTURER FABRICATES 
SUPERIOR PARTS WITH GREATER EASE...INCREASES TOOL LIFE 


An important part of the submersible pumps made by Tait Manu- 
facturing Company is the brass diffuser casing you see above. This 
part had formerly been made of ferrous metal. While satisfactory 
as a pump part it was difficult to work and draw . . . at the same time 
tool life was short. 
One of Revere’s Technical Advisors was asked to study the 
problem. Revere Cartridge Brass Strip of a certain temper was 
recommended, samples submitted, and, after extensive tests, was 
approved. The customer has found that not only does the diffuser 
casing, made of Revere Brass, perform well in the pump, but it 
also has superior drawing properties, is more easily worked, and tool 
life has been substantially increased. 
This meticulous attention to ‘‘fitting the metal to the job’’ also 
resulted in Tait Manufacturing Company's specifying Revere seam- 
less leaded brass tubing for the upper body shell of its submersible 
pumps. Here the application called for extremely close straightness REVERE COPPER AND BRASS INCORPORATED 
= prey pase gg meant special attention to detail on the Founded by Paul Revere in 1801 
Why not put the extensive knowledge of Revere’s T.A. Service to Executive Offices; 230 Park Avenue, New York 17, N. Y. 
work for you? With the wide variety of metals at your disposal, per- Mills: Rome, N. Y.; Baltimore, Md.; Chicago and Clinton, Ill; Detroit, 
haps Revere can help you select the one best suited for the job, with eS ee ne, en ate 
a resultant saving of money while improving product quality. Sales Offices in Principal Cities, Distributors Zverywhere. 
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y~ ELASTOMER 
PLUNGER SEAL 


ra BASIC SWITCH 


COMBINATION 
INSULATOR ~ SEAL 
ANDO BOTTOM 
ENCLOSURE 


Time savings resulting from quick, easy wiring make MICRO SWITCH “EG” en- 
closed switches the standard for more and more industrial applications. The rug- 
ged die-cast housing is specially designed to open so the terminals are easily 
accessible for wiring. A hex-shaped conduit hub also makes installation easier. 


“E6” switches have a combination insulator-seal permanently cemented into 
the bottom half of the housing to eliminate separate handling and possible loss 
or wrong installation of unattached gaskets. They are sealed against dirt and oil 
splash, and the basic switches are replaceable. See the Yellow Pages for the name 
of the nearby MICRO SWITCH authorized distributor or branch office and check 
the savings “E6” switches can yield in your plant. 
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1. Sealed Plunger 


~ 


..e. L6G” Enclosed Switches 


Side-Mount and Bottom-Mount Models 
—Choice of 8 Actuators in Each! 


These easy-to-wire switches are available in both side-mount mod- 
els (“E6”) and bottom-mount types (“V6”). Both series offer a 
choice of eight different actuators, a wide range of operating char- 
2. Both Shown With Overtravel Plunger acteristics and contact arrangements. 


“EG” Side-Mount “V6" Bottom-Mount 


The dimensions of the rugged die-cast housings for “E6” and 
“V6” switches are the same as MICRO SWITCH “E” and “V” Series 
switches. This feature makes them interchangeable. Ask your MICRO 
SWITCH Authorized Distributor to show you the difference. He 
stocks a full line of enclosed snap-action switches and, because of 
his nearby location, can bring you important savings by avoiding 
3. Sealed Roller Arm 4. Roller Arm down time on your production line. 


Write for Catalog 83 


MICRO SWITCH ... FREEPORT, ILLINOIS 
A division of Honeywell 
= In Canada: Honeywell Controls Limited, Toronto 17, Ontario 


5. Roller Plunger 6. Cross-Roller Plunger 
Honeywell 


MICRO SWITCH Precision Switches 


py peer ci MONevweLe 
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7, One-Way Roller Arm 8. Rod Actuator eae 
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REPUBLIC HIGH-PERFORMANCE PRODUCTS 
FOR DESIGNERS AND ENGINEERS 


REPUBLIC HS6460 HIGH STRENGTH POWDER. This soft, alloy powder can be used to 
design and produce higher strength structural parts than ever before achieved with ferrous 
powders. And, at lower manufacturing costs than obtainable with copper infiltration. 
HS6460 is capable of a minimum tensile strength of 60,000 psi at 6.4 density as sintered— 
100,000 psi after heat treatment. Excellent carbon compatibility enhances its ability to be 
heat treated. Chemical composition, physical properties, and test evaluations on HS6460 are 
contained in Booklet ADV. 1028. Mail the coupon for your free copy. 
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REPUBLIC ELECTRUNITE® MECHANICAL TUBING was selected 
as the optimum design material for rotor shafts in scroll- 
type blowers manufactured by Buffalo Forge Company. 
ELECTRUNITE shafts—in sizes 3” to 344” O.D., 8-gage—are 
bored at each end and a bearing plug inserted. True 
concentricity of ELECTRUNITE eliminates the need for surface 
machining . . . assures careful balance and high operating 
efficiency at speeds up to 2300 rpm. ELECTRUNITE uniformly 
requires only .015 stock removal from tube ends for posi- 
tioning of bearing plugs. Mail the coupon for more data on 
ELECTRUMITE Mechanical Tubing, carbon or stainless steel. 
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REPUBLIC NYLOK® SELF-LOCKING FASTENERS provide a 
single-unit answer to vibration, shock, and tension. A 
permanent nylon insert forces mating threads together for 
maximum holding power in any position. The relatively 
inert nylon resists age and moisture—is unaffected by 
temperature extremes; its natural resiliency permits easy 
adjustment and repeated use. Republic Nylok Fasteners are 
non-galling and require no lubricants. Send coupon for 
descriptive literature; specify bolts or nuts, or both. 
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REPUBLIC HIGH STRENGTH STEELS eliminate excessive weight 

. add toughness, resistance to abrasion and corrosion. 
When mobile equipment is designed and engineered to take 
full advantage of Republic High Strength Steels, weight 
savings up to 50% are possible, with no sacrifice of 


performance or safety. High Strength Steels are produced 
by Republic in four types—"M”", "50", “65”, "70"—with 
minimum yield strengths ranging from 50,000 psi to 70,000 


psi, and tensile strengths from 75,000 psi to 90,000 psi. 
Available in a wide range of sizes in bars, plates, sheets, 


strip. Mail coupon for literature. R gE p U 3 L i C 5 T E e L 
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Visit Us At The Design Engineering Show, 
Booth 2131, New York Coliseum, May 23-26. 







REPUBLIC STEEL CORPORATION 
DEPT.MD -9356 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 









Send more information on: 
C HS6460 High Strength Powder 0 Nylok Fasteners 
O ELECTRUNITE Tubing © Carbon (0 Stainless 

O High Strength Steels OO “M” OO “50” (Q) “65” & “70” 















Name Title 





Company. 











Address. 





City. 











THE LIQUID LOCK FOR METAL PARTS 
... improves fastener reliability and reduces costs! 


LoctTITE sealant makes ordinary fasteners into lock fasteners at savings of 40%-70%. 
Locking action extends over the entire engaged area providing unequalled resistance 
to vibration...ends breakdowns due to loosening of fasteners. A single drop of 
LocTITE replaces all sizes of lock nuts, lock washers, lock screws, jam nuts, staking 


and interference threads. 








~ ELIMINATES LOCK WASHER OR 
SELF-LOCKING SCREW 


Makes ordinary screws into lock screws. Several 
times the holding power at savings of $20/M. 


~ELIMINATES SELF-LOCKING 
NUT OR JAM NUT 


Locks non-seated nuts anywhere along the length 
of thread. 

















“ELIMINATES INTERFERENCE FIT 


Locks studs securely .. . locking action develops 
after stud is in place . . . allows easy-driving Class 
2 threads. End stripped threads, broken studs, 
damaged castings 


ELIMINATES DOUBLE SET SCREWS, 
SELF-LOCKING SET SCREWS, JAM 
NUTS ON EXTENDED SET SCREWS 
OR STAKING 


LOCTITE-treated set screws cannot vibrate loose 
+. end nuisance service calls. 





~ELIMINATES SELF-LOCKING 
NUT OR LOCK WASHER 


Makes any nut a lock nut. Saves 40%-70%. Holds 
securely where lockwashers fail. Does not depend 
on tightening torque for locking action. 


~ELIMINATES SPECIALS OR STAKING 
Makes any threaded part self-locking 


~ ELIMINATES BLIND 
HOLE TAPPING, SPECIAL 
LEAK-PROOF FASTENERS 


LOCTITE locks and seals threaded parts against 
vibration and high-pressure fluids. 


~ ELIMINATES SELF-LOCKING 
SCREW OR JAM NUT 


Get the right setting the first try .. . no backlash. 
LOCTITE provides the proper amount of drag to 
hold adjustment securely. Permits repeated ad- 
justments. 





Labor savings are obtained when several days 
supply of threaded parts are treated by tumbling 
with LoctirTE Sealant. Treated parts store for days, 
lock only when assembled. Smaller quantities may 
be tumbled by hand in polyethylene bags. Parts 
may be individually treated using applicator 
nozzle on LoctiTE bottle or by using continuous 
feed tube. Parts may be treated after assembly, 
LoctirE wicks into threads by capillary action. 


LOCTITE Kit No. 10-10 


Contains 10 grades of Loctite sealant specially put 
up to assist engineers in determining proper grade of 
Loctite in product development and for general experi- 
mental work. By selection of proper grade, the designer 
can apply a pre-determined amount of locking torque. 


Write for literature and free sample capsule. 


LOGTITE SEALANT 


146 
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LOCTITE Sealant is easy to apply... simple to automate 


LoctireE is a thin liquid that hardens into a tough 
heat and oil-resistant seal when confined between 
closely fitting metal parts. It requires no heating or 
mixing . . . does not air dry. LocTITE comes fully 
prepared . . . stores for years . . . hardens only 
when treated parts are assembled. Ten grades pro- 
vide any desired torque to all sizes and types of fas- 
teners. LoctiTE-treated fasteners may be removed 
with ordinary tools . . . fasteners may be re-used. 


AMERICAN SEALANTS COMPANY © 111 WOODBINE ST., HARTFORD 6, CONN. 
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IRREGULAR SHAPES IN 


...no problem with 
Fellows Gear Shapers 


Irregular shapes can be production 
machined accurately and quickly on the 
Fellows Gear Shaper. The Fellows prin- 
ciple of gear generating with a recipro-” 
cating cutter makes it a simple job to 
generate square or elliptical shapes, cams, 
pawls, pump rotors, and many other 
contours, both internal. and external. 

With the proper cutter.and, depend- 
ing on the part design, a fixture in which 
the work is located off-center or one 
which varies the’ center distance re- 
lationship of cutter and work as the cut- 
ting progresses, quantity production of 
parts such as those shown here Is as fast 
and simple as cutting spur gears. , 

Using special cutters and _ fixture 


a I 
designed by Fellows, the Gear Shaper 
can produce a remarkably wide variety 
of contours at high production rate 
For example, One section of the cutter 
shown below finish cuts one side of thi 
very odd haped | iwl. Cuttu ilmost 
continuous with a magazine 

having eight loading station 

ther information on ¢ 

hapes on the 


l 


touch with any 


THE 
PRECISION 
LINE 
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SOLVED: by Sandusky 


> 


This photo, showing the Sandusky cylinder welded into position, courtesy of the Lummus Company, New York. 
New York who fabricated, assembled and tested the completed loop before shipping it to the ETR site in Idaho. 


Nuclear Test Loop Uses 
Sandusky Centrifugal Casting as Pressurizer Cylinder 


A Sandusky Centrifugal Casting is the main cylin- 
drical component of an electrically heated pressur- 
izer, designed by Knolls Atomic Power Laboratory to 
Section VIII, of the ASME Code (Unfired Pressure 
Vessels) for use in the new Engineering Test Reactor 
facilities at Idaho Falls, Idaho. 

This 66%” long cylinder, 27” O.D. with walls 2%” 
thick, was centrifugally cast of an 18-8 stainless steel 
(SA-351, Grade CF-8) for the extra corrosion resist- 
ance required under nuclear loop service conditions: 
demineralized water at temperatures to 650°F and 
pressures to 2500 PSI. 

O. G. Kelley Co., Boston, to whom we delivered 


/ 


SANDUSKY iS) 


Centrifugal Casting 


this 2-ton, fully machined cylinder, welded on the 
forged heads and nozzles, radiographed the welds, 
and hydro tested the completed vessel to 4300 PSI. 

This is another example of the adaptability of San- 
dusky Centrifugal Castings to applications demand- 
ing the highest order of quality. They may well offer 
you a practical and economical answer to your cylin- 
drical needs, also. 

We are producing cylinders and piping in diame- 
ters from 7” to 54”—in lengths to 33 ft.—in a wide 
range of ferrous and non-ferrous alloys. Write for 
Bulletin 300, for more complete technical information 
on the Sandusky process and product application data. 


CENTRIFUGAL CASTINGS 


FOUNDRY & MACHINE CO. 








SANDUSKY, OHIO — Stainless, Carbon, Low-Alloy Steels — Full Range Copper-Base, Nickel-Base Alloys 
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Three “measurable advantages’ of General Electric CR2940 Oil-tight Pushbuttons: 


BETTER APPEARANCE, GREATER SAFETY, MORE FLEXIBILITY 


When your machines, consoles or 
panels include CR2940 General Elec- 
tric oil-tight pushbuttons, you’ve built 
in an extra sales advantage that will 
improve customer acceptance of your 
products. 

The outstanding appearance of G-E 
units is the result of several exclusive 
features: pushbutton color coding is 
permanently anodized on color rings 
to prevent loss of identification due to 
dirt and grime, and to provide posi- 
tive all-angle color identification; new 
satin-chrome finish on _ selector 
switches and bright aluminum rings 


GENERAL |\ 


resist corrosion and wear, blend well 
with machines or panels. 

The rugged, all-metal standard push- 
button operator hugs the panel to 
avoid accidental damage. Protected 
buttons also guard against uninten- 
tional operation. Write for bulletin 
GEA-5779, General Electric Company, 


Schenectady, New York. 731-20 


You get 


MEASURABLE ADVANTAGES 


WITH GENERAL ELECTRIC CONTROL 


\ ELECTRIC 


—— 
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BUILDING BLOCK CONSTRUCTION cuts your 
stock needs. Just 6 color rings, 8 operators, 
3 contact blocks, provide 144 different 
units. Units can be front- or back-mounted. 
Variety of separable nameplates adds 
further versatility. 





ONLY MORSE 
OFFERS ALL 4 


| ROLLER CHAIN 


For low- and medium-speed appli- 
cations. Precision-finished, specially 
treated to withstand shock and fatigue 
... lasts longer. 


2 SILENT CHAIN 


For smoother, quieter operation. 
Patented rocker joint operates with 
less friction, wear; runs cooler... 
has higher efficiency, longer life. 


3 HY-VO® DRIVES 


For extremely high speed and horse- 
power. Exclusive Morse drive travels 
up to 13,250 FPM, carries loads to 
5,000 HP in minimum space. 


MACHINE DesIGN 





ore. »~ 
BENNY: Py 
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4 “TIMING”® BELTS 


For lightweight, lubrication-free opera- 
tion. No slip, no stretch for service life; 
speeds from 0 to 16,000 FPM, loads from 
1/100 to 600 HP. 
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Only Morse offers all 4... only Morse can offer 


An objective look at 
your industrial-drive 
problems 


Roller Chain, Silent Chain, Hy-Vo Drives and 
“Timing” Belts...Morse offers them all: 
Morse has no axe to grind for any one of them 


Puzzled by conflicting recom- 
mendations on your industrial- 
drive problem? Then before you 
leap, call in Morse for a look. 
Nobody can give you a more im- 
partial analysis of your problem, 
because only Morse makes all four 
of these basic drives. Moreover, 
Morse assumes full responsibility 
for your complete drive. 


Roller Chain, Silent Chain, Hy-Vo® 
Drives and ‘““Timing’’® Belts: each 
is tailored to carry a specific load, 
run at a certain speed, operate 
under given conditions. Each drive 
is built to Morse’s same high 
quality standards. So our recom- 
mendation can be influenced only 
by what is best for your application. 


High-Endurance Roller Chain, for 


instance, isreserved for the toughest 
jobs. Made by a special process, 
Morse H-E has a 95% higher en- 
durance limit when subjected to 
repeated high cyclic loading. It 
costs about 10% more, but Morse 
H-E outlasts ordinary chain by up 
to 5 to 1. 


Single drive or complete power 
train, the principle is the same: It 
pays to deal with Morse. Contact 
your Morse distributor today— 
he’s listed in the Yellow Pages. 
Or write us direct. 


MORSE CHAIN COMPANY, 
Dept. 6-60, ITHACA, NEW 
YORK. Export Sales: Borg-Warner 
International, Chicago 3, Illinois. 
In Canada: Morse Chain of 
Canada, Ltd., Simcoe, Ontario. 


See us at the Design Engineering Show—Booth 1931 

















MORSE 


A BORG-WARNER INDUSTRY 
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S SERIES. Stationary field, external drive, “SF SERIES. ‘Stationary field. Serrated F SERIES. Serrated face tooth. Provides 
unit assembly. No brushes. face tooth. high torque in small space. 


STANDARD. Internal drive. Magnet body B SERIES. Magnet body rotates with C SERIES. External drive permits unit 
rotates with shaft. shaft. Usually used as a brake. assembly. Facilitates machine assembly. 


PICK A CLUTCH 


HAT GIVES 
YOUR MACHINES 
EXTRA FEATURES 


Compact transmission, for example. I-T-E Electro- 
Clutches are the most compact you can buy. Operate in an 
oily atmosphere; so they go inside with the gears. No adjust- 
ments, either. Because the air gap is fixed. Performance does 
not slacken with age. And no costly repairs. Clutching is 
between hardened steel laminations for unmatched wear 
resistance. Sizes from 1.8 through 13,000 Ib.-ft. Send for 
catalog. I-T-E Circuit Breaker Company, Dept. CL, 1900 
Hamilton St., Philadelphia 30, Pa. 





|-T-E CIRCUIT BREAKER COMPANY 
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0-M Cylinders Hold Every Stroke to a Close Tolerance 


all 0-M Cylinders 
meet JIC standards 








Regardless of the bore size, diameter of rod, length ORTMAN-MILLER MACHINE COMPANY 
of rod travel, type of mounting and position in which 7 143rd Street, Hammend, Indiana 

they are mounted, O-M Cylinders operate with high 
reliability and precision with every stroke. 

Made of all-steel with bearing bronze; these force Send Bulletins 
generating components take shock loads in stride, 101A 
cushion piston shock and stand up under continuous 105A 
cycling. In addition, they are sealed right, have the 107 
lowest coefficient of friction, make full power starts 108 
and require little maintenance. 

Available in a complete range of sizes (144” to 8” 
bores) with standard or heavy-duty rods, Complete 
line of mounts and interchangeable parts. Immediate ADDRESS_ —_— - 
delivery on most sizes. Mail Coupon NOW for descrip- Res rte Se ORRIN 
tive Bulletins. 


Have representative call 


NAME POSITION. 


COMPANY___ vail nines assis ltbienestillnpenamnmmeomeaest 
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MEW SPICER 1550 SERIES 
UNIVERSAL JOINTS... 


A higger, more rugged universal joint _,,,,, terest Assembty 
for trucks with 29,000-30,000 GVW 


Spicer is now manufacturing a completely new series of universal 
joint .. . the 1550 series. With 20% greater bearing factor and a 
minimum elastic limit 20% greater than previous 1500 series 


joints, the 1550 series is a bigger performance value . . . at lower cost. High Angle—Inter Axle Assembly 
End Yokes ore Standard 


The new 1550 series universal joints give you 
these important performance advantages: 


@ Reverse Spline Center Bearing construction. 


@ Crowned Bearing Races, for better bearing Multiple Shaft Assembly 
alignment, longer life. ee uae Siete 


@‘U” bolt and snap ring design for reduced 


maintenance costs. Short Coupled 
payne Assembly 


@Synthetic double lip type seal, for tighter, ES HOH Rel 
more positive sealing. Yokes are Optional 


@Shorter length flange face to flange face on 
short coupled sets, to take full advantage of 
The 1550 series is now available in all 


vailable s , se 
. ble space present variations of the 1500 series— 


@ Extremely close limits of static and dynamic including short coupled, high angle and 


balance for vibration-free operation. long slip propeller shafts. 
For more complete details on the new 


1550 series universal joints write to Dana 


Corporation, Toledo 1, Ohio. 
° DANA SERVING TRANSPORTATION —Transmissions e 
Spicer Auxiliaries @ Universal Joints # Clutches e Propeller 


Shafts @ Power Taxe-Offs @ Torque Converters « Axles 
Cc Lo) |S 4 moO RAT I © N e@ Powr-Lok Differentials @ Gear Boxes e Forgings 


@ Stampings @ Frames e Railway Drives. 


Toledo 1, Ohio 


Many of these products are manufactured in Canada by Hayes Steel Products Limited, Merritton, Ontario 
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A. O. SMITH HAS THE HORSES... 


ALWAYS 
RARIN’ 
TO 


a 
<a Yours from the case of the A. O. Smith Motor Man 


.. the complete story of these 800 to 11 hp favorites 
and their winning ways in the toughest going 


Long-life service, low maintenance and quiet operation are qualities 
that have been bred into the A, O. Smith line, That’s why they’re 
the go motors — the integrals you can depend upon when the going 
gets tough. You can hitch your application to single-phase models 
(1-5 hp) or polyphase (1-800 hp). Also a full line of fractional-hp 
motors. 

And it’s always post time fo: your nearby A. O. Smith Motor 
Man — off and running to provide 24-48-hour action on all parts 
and service orders. 
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Through research gy .@ better way 


ELECTRIC MOTORS 
Tipp City, Ohio 
A. 0. SMITH INTERNATIONAL S. A. 
Milwaukee 1, Wisconsin, U. S. A. 


Riese 
COPYRIGHT 1060, A. O. SMITH CORP. 





IF YOU NEED CUSTOM PARTS 


Sylvania 
offers 
complete QC* 
service 


Helps you with completely objective rec- 
ommendations for your parts. Sylvania 
is backed by long experience in metals, 
plastics, welds and assemblies; can pro- 
duce parts utilizing a wide range of au- 
tomatic and semiautomatic equipment. 


Offers design assistance that can 
often improve the quality of your part, 
and lower production costs. 


Provides superior quality parts. 
Sylvania utilizes the most modern equip- 
ment available, and its experience in 
tooling means better quality at lower 
costs for finished parts. In addition, 
Sylvania preventive maintenance for dies 
and equipment assures you precise uni- 
formity, uninterrupted production. 


FORMED FROM METAL 


Sylvania can supply the parts you need—in the desired high production 
quantities—to the most exacting specifications—at lower costs. If your 
part is a deep-drawn eyelet, shell, cup or ferrule— Sylvania has already 
gained long experience in this field producing millions of fountain pen 
caps, curtain rod ends, etc. And if it can best be produced by four-slide 
equipment, Sylvania has produced millions of contacts, retainer clips, 
electrodes, etc. What’s more, vertical press equipment and special 
Sylvania-developed machines also can produce great quantities of 
small and medium-size parts to meet your needs daily. 
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MOLDED FROM PLASTICS 


Sylvania maintains one of the world’s 
most complete lines of modern auto- 
matic molding equipment for compres- 
sion, injection and transfer molding. 
Example: a bank of rotary presses ideally 
suited to phenolics and urea. These 
presses can produce millions of parts 
each day and assure you efficient, quick 
and low-cost plastic parts in volume. 


CUSTOM WELDED 


Whether your part is 
standard-sized, miniature 
or subminiature, welded as- 
sembly is a Sylvania special- 
ty. To help meet your 
custom welding needs, 
Sylvania has developed new 
high-speed, high-volume 
welding techniques, ad- 
vanced welding equipment 
(automatic and semiauto- 
matic) and a corps of trained 
custom-welding specialists. 
Result: Sylvania welds as- 
sure better electrical and 
mechanical contact, mirror- 
image uniformity, low cost. 


*QC MEANS 
CUSTOM ASSEMBLED QUALITY CONTROL! 


Sylvania maintains a complete quality control de- 
partment to assure that parts are made to your exact 
specifications for each component. This control 
works for you throughout the manufacturing cycle. 
It’s just one more way you benefit when you put 
Sylvania on the job for parts. 

For full details or a quote, write Sylvania Electric 
Products Inc., Parts Division, Warren, Pennsylvania. 


Many of our customers have analyzed their 
parts assembly requirements. And they have 
found Sylvania can often deliver a completely 
assembled and packaged product— using either 
all Sylvania components, all customer com- 
ponents or both— at lower cost than is possible 
within the customer’s own facilities. 

Result: If your product is small, the parts 
predominantly plastic and metal, and the quan- 
tities 50,000 or more, it pays you to have 
Sylvania trained specialists assemble it. 


SYLVANTA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 
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OHIO RUBBER IS THE 
GOOD SOURCE 
FOR THE OEM! 


ACROSS THE BOARD in industry, 
ORCO IDEA PARTS offer the de- 
sign engineer product quality evolved 
from Ohio Rubber’s years of expe- 
rience in supplying ““Customeered”’* 
components for outstanding original 


equipment manufacturers nationwide. 


ORCO CUSTOMEERING? is geared to 
cut production costs—to deliver a 
better part. And it goes to work for 
you as soon as performance require- 
ments are checked, a materials recipe 
is formulated, expense-shaving design 


158 


FERED’ COMP 


Ww 


ONENTS BASIC TO INDUSTRY” 


ORCO IDEA PARTS 
shape up OEM designs-—profitably! 


modifications, if necessary, suggested. 
The full scope of ORCO integrated 
design, research and practical in- 
genuity in custom-manufacture of 
rubber, synthetic rubber, silicone 
rubber, polyurethane, and flexible 
vinyl components is focused on your 
component. 

ORCO CAPACITY Offers the facilities 
of four modern plants. These include 
design, building, and maintenance of 
precision molds and dies . . . perma- 


nent bonding-to-metal . . . compres- 
sion and transfer molding .. . 
extruding of all shapes, sizes, and 
types . . . complete laboratory facili- 
ties . . . statistical quality control. . . 
coordinated production control. 
SUGGESTION — send , 

for ORCO Bulletin 715 

for the complete 
money-saving story of 
“Customeering”’. It’s 

yours for the asking! 


*Trademark of The Ohio Rubber Company DE-160 


THE Onto Russer COMPANY | 


General ortices WWI LLOUGHBY, QHIO « wiitenai2-050 


A DIVISION OF THE EAGLE PICHER COMPANY 
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Litching Lost tor Novy Ekim! 


uses a 19-foot Saginaw "4 Screw! 


A Saginaw Ball Bearing Screw is located in the vertical 
column of these telescoping Goodyear Blimp Mooring 
Masts! The screw’s extremely low friction and rapid 
positioning ability synchronizes the mooring fixture with 
the nose of the blimp to quickly and safely secure the 
Navy craft. 


The huge high-efficiency Saginaw b/b Screw used here 
is over 19 feet long and with a B.C.D. of 6 inches. From 
the tiniest Saginaw Screw used in instrumentation, to 
this giant used in the Goodyear Mooring Mast, the prin- 
ciple of the Saginaw Ball Bearing Screw is almost univer- 
sally adaptable. Its ability to replace acme screws and 


Actuation To Fit Your Individual Requirements 
Have been built as small as % in. B.C.D. and 
% in. long, as large as 6 in. B.C.D. and 40 ft, 
long. Larger sizes can be built to your order, 


WORLD'S MOST EFFICIENT ACTUATION DEVICE 


hydraulic devices with over 90% efficiency has already 
assured smoother, more dependable actuation for over 
5,000 satisfied customers! 


The Saginaw Screw may be able to improve your product’s 
performance, give you greater power and maintenance 
savings, and lower your initial cost. Talk your actuation 
problem over with Saginaw’s engineers. Just write or 
phone Saginaw Steering Gear Division, General Motors 
Corporation, Saginaw, Michigan—world’s largest producers 
of b/b screws and splines. 


Y-S, crow 
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Mr. ange aed brings Kling Bros. Engineering 


modified . motor 
to replace expensive shop-built drive 


To meet the demanding requirements of a motor for their high inertia friction 
saws, Kling Brothers Engineering Works had been forced to fabricate their 
own motor frames, brackets and shafts. Balancing was also done in their shop 
to meet the exacting mechanical tolerances. 

The Kling saw uses the motor shaft as the spindle head with the motor 
mounted on a special base located on their machine. Mounting tolerances must 
be held to 0.001”. 

When Kling called in Mr. Westinghouse, he suggested some modifications to 
the standard Life-Line® “A’’motor to meet all their requirements. One compact 
unit now serves their needs . . . at much less cost than their handmade drives. 

The Westinghouse Life-Line “‘A”’ motors feature! a pull-out torque of 350 to 
400%.'To accommodate the high radial thrust, oversize bearings and shafts 
are used. Locked bearings limit any end play of shaft. A tapered shaft permits 
the saw blade to be mounted directly on the motor. A coordinated balancing 
program at Buffalo (with motor alone) and the Chicago area M & R shop 
(complete with blade) assures perfect performance of the finished machine. 

Mr. Westinghouse can help you with your drive needs whether they are 
standard or special. You can depend upon him to give you peak performance 
just as he did at Kling. 

*Ralph Recka, Westinghouse Sales Engineer in Chicago. 


FROM WESTINGHOUSE 


Mr. Westinghouse’ and the { motor 
brought 56,940 hours’ ccatbanied Gal service 

in highly corrosive atmosphere 

to Allied Chemical’s General Chemical Division 


When General Chemical called in their Westinghouse sales engineer back in 
1953, they had a serious drive problem. An electric motor was required for 
24-hour service in an atmosphere containing hydrogen chloride, sulphur 
dioxide and sulphur trioxide. Ambient conditions varied from 70° to 100°F. 

A Westinghouse Life-Line “‘A’’ Type TEFC motor was selected to power 
a screw conveyer that feeds raw material at the rate of seven tons every 24 
hours, 365 days per year, from storage hoppers. A motor breakdown would 
result in a two-hour shutdown of the equipment it serves. 

After more than 6% years of ’round-the-clock operation, this Westinghouse 
Life-Line “‘A” motor is still giving trouble-free service under very severe operat- 
ing conditions. Such a record indicates many more years of outstanding service. 

Mr. Westinghouse is well equipped to step in and help you solve your drive 
problem . . . just as he did at General Chemical Corporation. 


*Tom G. Broussard, Westinghouse Sales Engineer in Philadelphia. d-22156 


Call in The Man from Westinghouse when you need help on item or a custom-engineered motor you need. For additional 
your electrical drive requirements. He’s well equipped to sup- information write: Westinghouse Electric Corporation, P.O. 
ply motors from fractional hp to hundreds of “horses.” And Box 868, Pittsburgh 30, Pa. 

he’ll show you how to save money .. . whether it’s a shelf 


You CAN BE SURE...IF osWesti nghouse 
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NOW Link-Belt parallel shaft speed reducers offer 


Double reduction 


Triple reduction 


reduce drive costs by matching 
drive size to horsepower 





OUTSTANDING FEATURES 
e Grease-lubricated seals. e New, built-in backstop. 


e Positive splash lubrica- e Exceptional wearing 


requirements with 35% more sizes 


New design—Herringbone or double helical gears arranged 
in new “balanced” design permit high horsepower, high ratio 
reduction in a sturdy, compact housing. 


New sizes—Now 18 sizes each of double and triple reduction 
units; 17 single. Drive selections closely match hp require- 
ments, with a corresponding reduction in drive costs. Avail- 
able to 2800 hp, ratios to 292:1. 


New ruggedness—Rigid, ribbed housing keeps parts accu- 





tion supplies ample flow 
of oil to all moving parts. 
High-capacity spherical 
roller bearings for maxi- 
mum loading. 

Gears of hardened, pre- 
cision alloy steel. Double 
helical or herringbone 
design. 


qualities in accurately 
machined low-speed 
shafts of heat-treated 
carbon steel; intermedi- 
ate shafts of chrome-mo- 
lybdenum steel. 


Cast iron housing main- 
tains permanent, accurate 
alignment of all parts. 








rately and permanently aligned even under grueling operating SPEED REDUCERS 


conditions involving heavy shock loads, and temporary over- 
loads. LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. 
To Serve Industry There Are Link-Belt Plants, Warehouses, District 
Sales Offices and Stock Carrying Distributors in All Principal Cities. 
Export Office, New York 7; Australia, Marrickville (Sydney); Brazil, 
Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, Springs. 

Representatives Throughout the World. 15,96 


For complete information call your nearby Link-Belt dis- 
trict sales office. Ask for Book 2719. 
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From the ONE COMPLETE LINE of 
Drives... 


Power Transmission 


WORM GEAR 

Precision generated from high 
hardness bronze alloy casting. 
High load carrying capacity. 


HEAT TREATED 

HELICAL GEARS 

Shaved for full tooth contact. 
Pinion integral with input shaft. 
Gear locked in position on 
worm shaft extension. 


Double Reduction (Helical 
Primary) Orive Shown... Just 
one of 15 types in 159 sizes 
with centers trom 2” to 20°. 


FOOTE BROS. WORM GEAR REDUCERS 
DELIVER DEPENDABLE RIGHT ANGLE POWER 


Gearing is the heart of any drive... 
and because more than 100 years of 
successful gear design and manufac- 
turing experience go into every 
Foote Bros. Worm Gear Drive, they 
have built an unequalled reputation 
for performance, durability, and 
operating economy. Foote Bros. 
Worm Gear Drives are widely used 


in every industry in applications 
where dependability isa primary need. 


If your drive problems involve right 
angle, concentric shaft, parallel 
shaft, or shaft mounted transmission 
of power, check the advantages of 
the complete Foote Bros. Power 
Transmission Line. 


NOW! RATED TO LATEST AGMA STANDARDS 


} Foote Bros. Worm Gear Drives are rated to the 
latest AGMA Standards. A new Catalog—HGB— 
just off the press, illustrates and describes Foote 
Bros. Worm Gear Drives. Ask your nearby 


OVERSIZE BEARINGS 
Taper roller bearings on 
output shaft; Double row, 
matched angular contact ball 
bearings on worm shaft. 


PRECISION ALLOY 
STEEL WORM 

Integral with oversize shaft. 
Carefully matched to worm 


gear for quiet, trouble-free 
service. 


EXTRA STRONG 

CAST HOUSING 

Provides rigid mounting and 
alignment of caps and bear- 
ings. Made of high quality 
cast iron. 





1TH WORM UND 


SINGLE REDUCTION DRIVES AVAILABLE 
ER OR OVER FOR HORI- 
ONTAL OR VERTICAL MOUNTINGS. 


Authorized Foote Bros. Distributor for a copy, FAN-COOLED SINGLE REDUCTION DRIVES 
AVAILABLE FOR HORIZONTAL OR VERTI- 


or write today. CAL MOUNTINGS. 











GEAR AND MACHINE CORPORATION 


4567 South Western Boulevard, Chicago 9, Illinois 


POWER TRANSMISSION DRIVES 
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Let J-M Clipper Oil Seals 
help protect your new design 
































Special shapes available-and you name the material ! 


While your design is still on paper 
is a good time to let Johns-Manville 
help you determine the type of 
Clipper Seal that will give you most 
efficient machine performance. J-M 
has many design cross-sections to 
give bearings longer, better protec- 
tion against heat, speed, leakage, 
dirt and corrosive chemicals. 

Or, J-M will precision-mold Clip- 
per Seals from any material that 
best suits your requirements. J-M is 
equipped to work with many mate- 
rials: elastomers, including Teflon 
»». neoprene... silicones... and 
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fluorinated, polyacrylic or other rub- 
bers with either our exclusive as- 
bestos heel or metal reinforcement. 
Endless or split types available. 
J-M Clipper Seals protect better 
. . . because they are better. Spe- 
cially compounded to do each job, 


J OHNS-MANVILLE 
CLIPPER SEALS 
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Clipper Seals provide maximum 
sealing ability, low torque, long life, 
easy installation and wide adapt- 
ability. For complete information, 
write to Johns-Manville, Box 14, 
New York 16, New York. In Canada: 
Port Credit, Ontario. 


JOHNS -MANVILLE 


JM 


PRODUCTS 











NOW...A Better Match 





for Temperature Control Requirements... 


Model 536 
Single-Point 
(@elstige) ite 


Model 561 
Single-Point 
Indicator-Controller 


Model 580 
Multi-Point 
Indicator 


Be 
oF 


Another 
example of how CONTROLS TEMPERATURE 2+ PRECISELY 
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Here’s the brand-new family of Fenwal 
Transistorized Temperature Control- 
lers that lets you order only what you 
need. In addition, you obtain func- 
tions previously unavailable in ther- 
mistor controllers. These additions to 
the ‘500 Line” permit precise match- 
ing of control instrument to appli- 
cation over a temperature range from 
—50 to +600°F. 

Thermistor sensors and rugged, re- 
liable transistorized circuits assure 
long life and trouble-free operation .. . 
and eliminate lead wire problems. 
Every instrument is easily installed .. . 
in the plant or on the machine. Pro- 
fessionally styled cases and wide choice 
of colors blend with the most modern 
surroundings. And, best of all, ad- 
vanced Fenwal design and production 
methods keep costs reasonable! Here 
are three examples: 

The Model 536: reliable, single- 
point controller gives you these op- 
tions: ON-OFF or proportioning con- 
trol . . . set-point adjustment in the 
instrument or remotely located... 
indication as well as control... ex- 
panded scales for fine temperature 
adjustment. And you pay only for the 
option you need. Capacity of 10 amp/ 
110 VAC and 5 amp at 230 VAC. 

The Model 561: single point indi- 
cator-controller designed for panel 
mounting. Panel button permits meter 
display of temperature set point. Con- 
trol and indication circuits are inde- 
pendent. Mirror-backed scale prevents 
parallax, tilted glass cover reduces re- 
flection. Option of either ON-OFF or 
proportioning control. 10 amp/110 
VAC relay capacity ... insensitive to 
voltage fluctuations. 

The Model 580: multi-point indi- 
cator permits “flick of a switch” indi- 
cation of 2 to 10 temperatures con- 
trolled by up to ten Model 536 con- 
trollers. 

These are just the high spots. For 
complete details on this versatile 
Fenwal family, send for bulletin 
MC-190, ‘‘Smarter Looking Smarter 
Acting Electronic Temperature Con- 
trols.” FENWAL INCORPORATED, 
195 Pleasant Street, Ashland, Mass. 
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Garon ER WIRE Co. 


of Chicago manufactures millions of wire springs 


for such diverse industries as home appliances, 
controls, automobiles and toys. 

For 20 years Gardner has used Keystone MB 
Spring Wire on such applications as the cord pro- 
tector spring illustrated above. This particular 
spring has five different dimensions—each must 
be held to tolerances of +.0005”. Special cams 
to make this part are hand ground. Control of 
dimensions in a spring wire, especially a wire 


with superior performance characteristics like 


Keystone’s MB, builds a better end product and 
allows faster runs at lower cost. Production inter- 
ruptions are virtually eliminated. Keystone prod- 
uct uniformity also assures spring makers that 
their product will perform exactly as calculated 
over a long life. Keystone MB is shipped clean— 
takes plating reliably. 

Your Keystone representative is a wire special- 
ist. Consult him for the correct wire to improve 


your product and your reputation for quality. 


Hundreds of spring sizes 
and shapes are produced at 
Gardner from Keystone 

MB Spring Wire. 


Keystone Steel & Wire Company, Peoria 7, Illinois 
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This zinc die cast “basket” for the UNIVERSITY Model 312 Diffaxial 
3-way High-Fidelity Speaker provides the improved design and 
production economies necessary for outstanding performance char- 
acteristics and moderate price of this newly designed speaker, 
made by University Loudspeakers, Inc. 

Formerly an assembly of steel stampings, this one-piece design 
contains supports, flanges, slots, ribs, holes, studs and channels 
fer permanent centering and mounting of the cone, magnet pot 
assembly and other components. Expensive spinning and other 
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IMPROVES ACOUSTICS 


and CUTS 
ASSEMBLY COSTS 
WHEN DIE CAST with 


machining operations are eliminated and final speaker assembly 
requires fewer steps, resulting in significant production economies. 

First prize winner in our “Lighter Than You Think” die casting 
contest, this frame weighs only 2 Ibs. 12 oz. and measures 13” 
across corners. It is 456” deep and has a minimum wall thickness 
of .040”. The thin-wall, hollow struts are designed to offer minimum 
sound reflecting surfaces while providing the extreme rigidity re- 
quired for mechanical stability of the entire structure. There is no 
loss of magnetic energy in this speaker since zinc is non-magnetic. 
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When the Bloom Is off the Rose 


ONG familiarity with the cycle 
of the seasons has dulled our 
appreciation of Nature’s wis- 

dom. The freshness of spring fades 
with the heat of summer and the 
chill of autumn, and ends in the 
lifelessness of winter. But then the 
miracle of spring revitalizes the 
world of nature. 

Like the fresh coming of spring, 
the start of a brand-new design 
or the organization of a new depart- 
ment is a stimulating experience. It 
fires us with new ambition. 

But when the bloom is off the 
rose, how many of us keep the keen, 
fresh outlook? How much imagina- 
tion goes into redesign compared 
with new design? And how can a 
stable, mature organization recap- 
ture the dynamic sensitivity of a 
new one? 

Nature solves that one with the 
blight of winter, after which every- 
thing gets off to a fresh, new start. 
But man’s enterprises have no built- 





in revitalizing cycle. They can’t go 
into hibernation, either. 

The engineering manager who 
would maintain fresh vigor in a 
maturing organization needs keen 
discernment to know when revitaliz- 
ing action is needed. He wouldn’t 
transplant bulbs in the height of 
the growing season. And he 
shouldn’t tamper with a young, 
growing organization. 

He does need to be sensitive to 
the changing “seasons” through 
which an organization passes. Ten 
tests for helping him sense the time 
for action are outlined in Dr. Mar- 
vin’s article beginning overleaf. We 
hope they will aid engineering man- 
agers in forestalling’ what Shake- 
speare’s Gloucester called “the win- 
ter of our discontent.” 





NGINEERING managers and project leaders 

are always looking for ways of creating better 

working relationships. But they don’t always 
know what steps to take. Much organizational ad- 
vice isn’t as helpful as it might be, because the 
know-how passed along doesn’t touch the real prob- 
lem. Those responsible for the management of 
engineering programs aren’t concerned with the 
problem of starting organizations. They want to 
know how to rebuild and reshape ones that already 
exist. 

Profit producing activities can’t be shut down. 
Changes and modifications must be introduced into 
the dynamic complexity and interlacing of going 
operations. More administrative ability is necessary 
to accomplish this successfully than to shut things 
down and start over again. 


Throw Away the 
Organization Chart 


One of the common errors in revamping tech- 
nical organizations results from confusion caused 
by organization charts. Very few organization 
charts should be taken seriously since they contain 
more misinformation than information. There are 
many reasons why this is true. Most organization 
charts are out of date before they are released. 
Others haven’t been thought through carefully and, 
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Like people, engineering organiza- 
tions can become stale and tired— 
even sick. 

REMEDY: Examination and correc- 
tive treatment. 


Here’s a practical program for 
putting technical activities 
back in shape. 


It outlines what steps to take in 


as a consequence, don’t depict accurately what’s 
going on. Still others are developed by executives 
who are unwilling to face facts, pleasant or un- 
pleasant. 

The best advice counsels planners to forget organ- 
ization charts and focus attention on decision-making 
and the people and problems involved. Before any 
positive steps can be taken to inject new life into 
technical activities, a clear understanding is needed 
of what is actually going on. Action taking place is 
usually quite different from what was planned ini- 
tially. Plans aren’t as important as real activity. 


® Decision-Making: 
People & Problems 


Decision-making determines the course of en- 
gineering action. Learn who makes the decisions 
to know who directs action. First find out who the 
decision makers are and what specific decisions each 
initiates. Talk to engineers and inquire into the de- 
cisions each actually makes. Cross check answers 
to establish facts. 

‘ecision makers fall into two groups: Creative 
planners and data assemblers. There are funda- 
mental differences between the two. 

Creative planners originate courses of action. Data 
assemblers are yes-or-no men. They merely de- 
cide between action and inaction. Until they are 
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presented with a plan, data assemblers play a passive 
role. 

When data assemblers are working, creative plan- 
ners must also be present. Otherwise, the assemblers 
wouldn’t have any plan to approve or disapprove. 
Every data assembler must be teamed with one or 
more creative planners. His decisions are based on 
bringing together the work of a number of creative 
engineers, collecting and arranging information es- 
sential to the decision-making process, and then 
acting on this information. 


® Decision Making Channels: 
The Real Organization Structure 


Decision makers run the show. Decision-making 
channels reveal the real organization structure. 
The best way to show on paper the work of a tech- 
nical group as a team is to draw a decision-making 
chart based on fact, not fiction. Then problem areas 
that need attention will be clearly highlighted. The 
question of who reports to whom doesn’t mean much 
without the answer to: For what? Such relation- 
ships in the engineering organization are clarified 
by the decision-making chart. 

Anyone who accepts engineering organization 
charts at face value without a critical evaluation 
of the facts is living in a dream world. Formal 
organizations fail to function when the human equa- 


May 12, 1960 


tion isn’t solved. Boxes and lines can be drawn 
faster than people can be regimented. 

Most breakdowns of organizations are caused in 
one of these ways: 


1. Hasty initial planning. 
2. Incomplete or unworkable plans. 
3. Outdated organizational structure. 


4. Failure of key personnel to act out their roles in 
the organization. 


The great American tradition of rugged individ- 
ualism motivates engineers to want to drive ahead 
—to attempt to climb to the top. Some believe that 
in achieving these goals no holds should be barred. 
Such actions disrupt planned organizational pat- 
terns. 

Empire building is probably the most serious 
single organization-disrupting influence. Its aber- 
rations assume many forms. Many stratagems are 
adopted. 

There are the “crisis creators” who deliberately 
develop panics to loot the operating prerogatives 
of their associates. By successfully solving prob- 
lems of their own creation, these engineers can bring 
their preplanned tactical triumphs to the attention 
of their superiors. 

Others devote their time to searching out and 
capitalizing on the weak points in the operations 
of their associates. They maintain such a strong of- 
fensive that attention is drawn away from their own 
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personal weaknesses and deficiencies. Once these 
engineers have gained their goals of new and added 
powers, things usually run as they did before and 
the offensive is shifted to new territories. 

To improve operations, engineering managers 
should peer behind the facade of formal organiza- 
tion charts to find out what’s actually going on and 
what stratagems have come into play. A chart re- 
vealing decision-making channels throws this into 
bold relief. 

The decision-making framework is the one that 


must be analyzed and reconstructed to effect im- 
proved operations. The engineer who wants to inject 
new life into his group activity should start with 
a clear picture of actual operations as revealed by 
the decision-making chart. He should anticipate 
that it may take him more time to establish these 
relationships than it will to establish a new organi- 
zation structure. Unless he recognizes the demands 
that the development of a decision-making chart 
will place upon his time, he may slight the step 
in the trouble-shooting process that is the basis for 





The Ten Tests 


Can Effective Decisions Be Made? 


Since decision-making channels are 
under examination, the first step is to 
examine the effectiveness of decisions 
themselves. To make a sound decision 
an engineer must have: 1. Judgment. 2. 
Information. 3. Time. All three basic in- 
gredients are important. 

Decision makers must have the capacity 
to make decisions as well as a basic 
background knowledge of the problem 
area. Adequate basic background data 
are essential for one decision or a thou- 
sand. As much time is necessary to ac- 
quire the information for making one 
decision as for making two or more. 

Jobs can be staffed most effectively 
when problem areas are sharply defined 
and restricted to well-defined specializa- 
tions. Engineers with specialized talents 
are easier to locate than those combin- 
ing two or more specialties. Beyond this, 
by channeling decisions in a specific 
area to a single source, information bear- 
ing on these decisions can be centralized. 

Engineers must be positioned in such 
a way that they can make effective de- 
cisions. They must have the essential 
information at their disposal, the capac- 
ity to use the information, and the nec- 
essary time available to them. If just 
one engineer in the organization is 
poorly positioned in these respects, trou- 
bles commence. 


Are Operating Areas Specialized? 


Certain questions should be asked: Do 
jobs overlap? Are responsibilities clearly 


defined? Do engineers understand their 
jobs? Each is directly tied to the funda- 
mental problem of specialization. 

Operating areas should be specialized. 
Each engineering assignment should be 
separate and distinct thereby permitting 
engineers to concentrate their efforts in 
doing the things they can do best. En- 
gineers should be given full responsi- 
bility for results. 

Anyone who makes decisions controls 
action of one kind or another. Analyze 
decisions to determine the number of dif- 
ferent categories in which they can be 
classified. Establish groupings under ma- 
jor classifications and subgroupings to 
reveal interrelationships. From this break- 
down, determine the number of major 
areas into which each engineer's activi- 
ties fall and the number of engineers 
who are taking part in each of these 
areas. Both will be revealing. 

Engineering activities should be con- 
centrated as much as possible. No more 
than one engineer should be controlling 
activities in any single area. Split re- 
sponsibility causes problems that result 
in loss of effectiveness. The solution lies 
in defining areas of operating speciali- 
zation and in granting each engineer 
full responsibility for all operations fall- 
ing within his assigned area. 


» Has Authority to Act Been Granted? 


Few things frustrate good engineers 
more than responsibility without the au- 
thority to take action. No one should 
have responsibility for any activities un- 
less he is given full authority to take 
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all subsequent effective action in the reconstruction 
process. 


® Tests of 
Organizational Soundness 


Ten tests, outlined in the accompanying section, 
can be used to help engineering managers in an- 
alyzing decision-making charts. Reorganization pro- 
grams will come to grief if these tests are applied 





the action needed to meet these re- 
sponsibilities. 

An important step in strengthening 
operations is to pinpoint individuals 
who have the actual power to act. For 
each of these engineers, list the activi- 
ties he can initiate. Then determine the 
degree to which his authority coincides 
with the decisions he makes. In a smooth- 
ly running organization, the two should 
match in every instance. The frequency 
with which an engineer must get ap- 
proval for action for which he is respon- 
sible is a direct measure of organizational 
weakness. 

The reluctance of many to grant sub- 
ordinates full powers to act is directly 
traceable to a sense of losing control 
and personal effectiveness. When a man 
says, “I can do it better myself,” he 
wants you to know that he is still the 
best man around the department. What 
he regards as a mark of distinction is, 
instead, proof of his ineffectiveness as 
a leader. The skillful administrator is on 
the lookout for such statements. He rec- 
ognizes them as symptomatic of condi- 
tions that must be corrected as soon as 
possible. 

The only way an individua! in a mana- 
gerial position can multiply his own ef- 
fectiveness is by delegating power to 
act to engineers he has selected and 
developed to a level of competence com- 
mensurate with the work to be performed. 

The “I-do-it-all-myself’ man has not 
developed administrative capacities. He 
either doesn't know how to select and 
train competent engineers or he doesn’t 
know how to make effective use of them. 
This failing is often one of the reasons 
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by someone unfamiliar with the actual workings of 
the organization under scrutiny. Moreover, without 
the understanding and perspective that comes from 
both technical training and experience these tests 
can’t be used effectively. Results would be soph- 
omoric and superficial. Combining these require- 
ments, engineering managers and group leaders can 
profitably make use of the tests in revitalizing en- 
gineering operations. 

Neither the decision-making chart nor the tests 
will be of much value unless used simultaneously. 


why operations are less effective than 
they might be. High-priced errand boys 
who are not earning their keep because 
they aren't given the power to act on 
their own initiative are expensive to 
have around. 


Are Reporting Relationships Effective? 


Competent engineers do not lose con- 
trol by delegating authority to subordi- 
nates. They maintain control through 
clearly defined reporting relationships, 
offering advice and guidance only when 
needed. 

For effective action, everyone in the 
organization should have a clear under- 
standing of existing reporting relation- 
ships. Engineers who make decisions 
should have full authority to take neces- 
sary action and they should know that 
they are accountable for producing re- 
sults. 

The effectiveness of reporting relation- 
ships can be evaluated by the tests of: 
1. Accountability. 2. Controllability. 

Confusion exists in the minds of some 
with reference to the relationship be- 
tween authority and accountability. Ac- 
counting for action is a summary report- 
ing process coming after action has taken 
place. Each engineer should be account- 
able for his actions to only one superior. 
This superior should have complete con- 
trol over the scope and degree of re- 
sponsibility he grants subordinates. 

Engineering managers can seldom 
make accurate evaluations of engineers 
who report also to others. Instructions 
received from a second superior are too 
easily used to justify an action. The 
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REVITALIZ 


The chart pictures the basic organizational structure. 
The tests furnish the means of evaluation. 


® Getting Ready to Act 


There is a time and place for action. Confusion 
created by premature action may offset any possible 
gains. This is particularly true in dealing with 
organizational problems. There is a tendency to at- 
tack problems as soon as they are spotted. With 


such a course of action, problems symptomatic of 
much greater basic difficulties are superficially solved 
without getting at fundamental issues. As a result, 
troubles continue to arise until such difficulties are 
finally spotted and eliminated. 

Before any remedial action is planned, complete 
the diagnosis. The ten tests outlined should be 
applied without attracting any more attention than 
is absolutely necessary. Attention invites distrac- 
tion. The important thing is to learn how an 
organization operates when it isn’t being watched. 





The Ten Tests (Cont.) 


test of single accountability must be met 
if organizations are to function smoothly. 

When managers have more people 
reporting to them than they can super- 
vise, operating effectiveness obviously 
suffers. However, this is an age in which 
size and numbers command respect. 
Managers magnify their own importance 
in terms of the number of individuals 
reporting to them—sometimes to the point 
of almost total ineffectiveness. 

A lot of written wisdom purports to 
reveal the upper limit of the number of 
subordinates who should report to one 
supervisor. The number can’t be deter- 
mined by formula alone because formu- 
las haven't been developed that take into 
consideration all of the factors involved. 
The nature of the problems determines 
the effective span of control. As diversity 
of activity increases, the span of control 
should narrow. Individual supervisors 
have varying degrees of personal ca- 
pacity and this is a determinant of the 
span of control. Reporting relationships 
suffer from ineffectiveness when engi- 
neering managers exercise a span of 
control exceeding their personal capacity. 


Are Workloads Uniform? 


Bottlenecks in the flow of work often 
result from an uneven distribution of 
workload. A jam-up of work at any point 
slows down associated operations. Both 
overworked and underworked areas must 
be spotted because the latter may pre- 
sent an opportunity to shift some of the 
burden. 

When these bottlenecks are located, 


application of the other tests will prove 
useful in smoothing an uneven distribu- 
tion of workloads. 


Is Equilibrium Established? 


Stability is important. A smoothly func- 
tioning organization is one in which the 
various parts work together harmoni- 
ously. When one group is constantly whit- 
tling away at another, or when uneven 
workloads result in working relationships 
that require constant attention, time and 
energy is being dissipated. 

Any organization must be regarded as 
a transitory structure. Its own internal 
machinations are creating new organiza- 
tional forms which may or may not prove 
more satisfactory and, at best, are likely 
to deviate from original planning. If the 
organizational metamorphosis is proceed- 
ing in one direction, and management 
thinking in another, the reasons should 
be determined. 

Engineering managers should have 
reasonable assurance that once an or- 
ganizational pattern is established, de- 
partures from the pattern for special sit- 
uations will be only temporary, followed 
by a return to the originally planned pat- 
tern at the earliest possible time. 


Can Changes Be Initiated Easily? 


No inconsistency exists between the 
concepts of equilibrium and flexibility. 
Engineering activities must continually 
adapt themselves to new conditions that 
arise from a variety of factors, particu- 
larly those resulting from technological 
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The organization evaluation chart, Fig. 1, is a 
useful tool for bringing together the results. The 
ten tests are stated at the left-hand side of the 
chart. Across the top of the chart, space is pro- 
vided for indicating the engineering group being 
appraised. 

Don’t try to look at the entire organization at 
one time. Take the area influenced by each decision 
maker. Isolate this area and evaluate it by applying 
the tests of organizational soundness. Identify the op- 
erational groupings at the top of the organization 


evaluation chart and summarize findings in the ap- 
propriate spaces. 

The rating scale has been reduced to the ultimate 
in simplicity to make it easy to reach decisions as 
to whether the study reveals that the particular 
operational grouping is functioning favorably in a 
workable manner, or is inadequately meeting that 
specific test. 

After each of the operational groupings has been 
analyzed and recorded, the organization evaluation 
chart will provide a simplified picture of operating 





advances. Engineering organizations 
should be adaptable to new demands. 
Flexibility is essential. Once necessary 
changes have been effected in the or- 
ganization to adapt to new conditions, 
the organization should continue to func- 
tion in a state of equilibrium until fur- 
ther changes are again made as needed. 


Can Expansion Take Place? 


Two deterrents to expansion are com- 
monly encountered. Both permit change 
to take place but block growth. First, 
there are those who have established 
upper limits to the scale of operations 
they think should be carried on. These 
engineers will go to almost any extreme 
to preserve the status quo at this level. 
To this extent they are adaptable to new 
needs but they resist expansion beyond 
pre-established limits. 

Second, there are the bottlenecks of 
one kind or another that prevent growth 
but permit a surprisingly high degree of 
flexibility within the capacity limits cre- 
ated by these bottlenecks. Other deter- 
rents to expansion can also be found 
and every effort should be made to lo- 
cate them. 


Is Complexity Minimized? 


The best rule to follow is to keep or- 
ganizations as simple as possible. Un- 
necessary complexity slows down opera- 
tions. While some seem to delight in the 
intricacies of complicated organizational 
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patterns, the most common cause of com- 
plexity lies in failure to renovate organi- 
zations in adjusting to new conditions. 
Patterns of action that have long since 
served their purpose are blindly followed 
through force of habit. In examining the 
organization, be critical of every report- 
ing relationship and operating proced- 
ure. Look for those that have their roots 
in antiquated requirements and, as such, 
contribute only confusion. 


Is Staffing Adequate? 


This question will have been partially 
answered by now if each of the other 
nine questions have been explored dili- 
gently. Yet it is important to direct at- 
tention specifically to this problem. Em- 
phasis up to now has been focused on 
ferreting out problems in structural and 
procedural relationships. In the final 
analysis, organizations can’t be divorced 
from the men and women who make 
them up. 

Top-flight engineers can make any sys- 
tem or procedure work, but their output 
may suffer from loss of effectiveness. Too 
often, attempts are made to substitute 
manpower for organizational power 
rather than to solve the organizational 
problem. Such policies use up more time 
and money than justified. 

The best approach is to set up a sound 
organization and then staff it with the 
right people. For this reason, first atten- 
tion is directed specifically to the or- 
ganization itseif, and then to appraisal 
of the people who make up the organi- 
zation. 








GINEERING ORGANIZATION 


Fig. 1—The organization 
evaluation chart. It pro- 
vides a simplified picture 
of current operating con- 
ditions in the engineering 
organization. 


conditions in the engineering organization. The 
product is a summary of the more detailed findings 
contained in the notes and data on which the 
analysis is based. 

The organization evaluation chart reveals the 
strengths and weaknesses reflected in an engineering 
organization as it is currently operating. Here is the 
basis for remedial action. 

Armed with this panorama of strong and weak 
points in the organization it is possible to determine 
the effect that action taken in one operational group- 
ing may have in another, the relative order in 
which action should be initiated, and the point at 
which to start. 


Tips and Techniques 


The important thing to understand is the nature 
of the problem. A problem can be solved with 
greater ease and effectiveness when time is devoted 
to understanding its actual nature, before developing 
a solution to a hastily established concept—one 
which may incorporate false premises, superficial 
analysis and specious reasoning. The best plan of 
action is to 

1. Find the facts. 


2. Analyze the facts. 
3. Act on the facts. 


The ten tests presented here are designed to help 
do this job more effectively. 





Self-Sealing Thermocouple Gland 


Thermocouples protected by wells or tubes have 
the disadvantage of relatively slow response to rapid 
temperature changes. Thermocouples _ inserted 
through tubes filled with magnesium oxide have a 
seal problem—the assembly cannot withstand high 
vapor or liquid pressures. 

A sealed thermocouple gland that eliminates these 
problems is shown in Fig. 1. The assembly consists of 
a brass shell, a packing nut, and a Teflon core. 
The shell is silver-soldered or brazed to a tube, 
duct, or other enclosure whose inside temperature is 
to be measured. The core is turned from Teflon rod 
to fit the inside diameter and seat of the shell. Two 
small holes, slightly larger than the diameter of the 
thermocouple wires, are drilled through the Teflon 
core. The wires are inserted through the core, joined, 
and fused together. 

When the packing nut is tightened, the core is 
sealed against the seat and the Teflon is compressed 
around the wires. This construction permits as- 
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sembly without breaking or twisting the wires. The 
core is easily removed for inspection or replace- 
ment of the thermocouple. 

An assembly of this type has been successfully 
used to measure Freon temperatures at 60 psig— 
H. L. Fortz and W. R. Brown, Goodyear Atomic 
Corp., Portsmouth, Ohio. 
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scanning the field for ideas 


Arc-profile supports adjust freely suspended spring to vary- 
ing load conditions. At light load, the supports contact the leaf spring 
near the extreme ends. As the load increases, deflecting the spring, 
the contact points move closer together, increasing the effective spring 
rate. Spring suspension principle employed in truck developed by 
Maschinenfabrik-Augsburg-Nuernberg AG, Munich, Germany. 


gq -_______ Effective length at minimum load ———______.J 
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SCANNING THE FIELD FOR IDEAS 








Micrometer travel adjustment of a gear motor is provided by two 
nuts operating on a threaded shaft. An actuator guide prevents rotation of the 
nuts, causing them to travel along the length of the slow-speed shaft. Limit 
switches at either end of the travel are operated by flanges on the nuts. To adjust 
length oi travel, either nut can be repositioned by disengaging the actuator guide 
and rotating the nut in a 45-deg increment. Travel-control principle employed 
in gear motor developed by Franklin Electric Co. Inc., Bluffton, Ind. 


Restrained turbine, directly connected to a revolving drum-type dial, pro- 
vides direct read-out of fluid flow. A torsion wire provides restraining torque to 
prevent free rotation of the turbine. Paddles, turning in oil in the drum reservoir, 
damp the dial against violent fluctuations in fluid flow. Meter principle employed 
in flow meter developed by Highland Engineering Co., Santa Monica, Calif. 
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See-saw link and a drag spring combine inputs from a thermal release and 
an electromagnetic release to provide circuit overload protection. A continued 
nominal overload operates the thermal release, while a short, extreme overload 
trips the electromagnetic release. The temperature-compensating bimetal drag 
spring, when actuated by either release, frees the notched end of the see-saw 
lever. The spring-load contact then opens the circuit. At the same time a nor- 
mally-open contact is closed to energize an alarm. The notch in lower portion of 
the cut out of the see-saw link provides an intermediate position which permits 
manual opening of the main circuit without closing of the alarm contact. Linkage 
principle employed in switch developed by Siemens & Halske AG, Munich, 
Germany. 
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Micrometer travel adjustment of a gear motor is provided by two 
nuts operating on a threaded shaft. An actuator guide prevents rotation of the 
nuts, causing them to travel along the length of the slow-speed shaft. Limit 
switches at either end of the travel are operated by flanges on the nuts. To adjust 
length of travel, either nut can be repositioned by disengaging the actuator guide 
and rotating the nut in a 45-deg increment. Travel-control principle employed 
in gear motor developed by Franklin Electric Co. Inc., Bluffton, Ind. 


Restrained turbine, directly connected to a revolving drum-type dial, pro- 
vides direct read-out of fluid flow. A torsion wire provides restraining torque to 
prevent free rotation of the turbine. Paddles, turning in oil in the drum reservoir, 
damp the dial against violent fluctuations in fluid flow. Meter principle employed 
in flow meter developed by Highland Engineering Co., Santa Monica, Calif. 
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See-saw link 


and a drag spring combine inputs from a thermal release and 


an electromagnetic release to provide circuit overload protection. A continued 
nominal overload operates the thermal release, while a short, extreme overload 
trips the electromagnetic release. The temperature-compensating bimetal drag 
spring, when actuated by either release, frees the notched end of the see-saw 
lever. The spring-load contact then opens the circuit. At the same time a nor- 
mally-open contact is closed to energize an alarm. The notch in lower portion of 
the cut out of the see-saw link provides an intermediate position which permits 
manual opening of the main circuit without closing of the alarm contact. Linkage 
principle employed in switch developed by Siemens & Halske AG, Munich, 


Germany. 
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A simple and convenient device for 
obtaining adjustable output speed... 


The Electromagnetic 


NE of the simpler methods of obtaining ad- 
QO justable output speed from a constant-speed 

motor is the electromagnetic coupling, or eddy- 
current coupling. The electromagnetic drive is simple 
in construction and requires a minimum of main- 
tenance. It provides a wide speed range. In addition, 
a variety of special operating functions can be in- 
corporated in the drive control. 


Db? Principles of Operation 


The electromagnetic coupling provides the same 
basic function as the mechanical clutch; that is, an 
adjustable output speed is obtained from constant 
input speed by control of the amount of slip between 
two rotating members. However, the electromagnetic 
coupling has no mechanical contact between rotat- 
ing members to cause wear and require adjustment or 
replacement. Torque is transmitted by an electro- 
magnetic reaction between the two rotating members. 
Also, slip produced by this reaction can be continu- 
ously controlled more precisely and over a wider 
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range than is possible with the mechanical clutch. 

An electromagnetic coupling has three basic com- 
ponents: 1, A rotor made up of multiple pole pieces. 
2. A hollow iron cylinder or drum which surrounds 
the rotor. 3. A coil to provide the primary electro- 
magnetic fields for the system. These basic parts 
are shown in Fig. 1. ; 

The coil is energized with direct current and sets 
up the magnetic fields indicated in Fig. 1. The 
radial air gaps between rotor pole pieces and drum 
are small relative to the direct gaps between the 
poles at one end of the rotor and the poles at the 
other end. Therefore, essentially all magnetic flux 
from the rotor poles on one side of the coil flows 
through the drum in reaching the poles with opposite 
polarity on the other side of the coil. The flux con- 
centrates in the drum in the area directly between 
axially opposite poles. 

When either the drum or rotor is turned, the 
flux concentrations sweep circumferentially through 
the drum as they maintain their respective paths 
through the sets of opposite-polarity poles. This con- 
tinual change in flux concentration around the inner 
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surface of the drum induces eddy currents in the 
drum. These eddy currents, in turn, establish sec- 
ondary magnetic fields. 

Interaction of the primary and secondary magnetic 
fields develops torque between drum and rotor. If 
the drum is the externally driven member, this 
torque drives or “pulls” the rotor in the same direc- 
tion as the drum. Torque is then transmitted to any 
load connected to the rotor. When the rotor is ex- 
ternally driven, the drum drives the load. However, 
the driven or output member can never attain the 
same speed as the driving or input member because 
relative motion, or slip, must exist to produce eddy 
currents and torque. 

Advanced coupling designs use variations of these 
basic principles to obtain more desirable operating 
characteristics and mechanical features. For example, 
the rotor poles of the unit shown in Fig. 2 are spe- 
cially shaped to produce desirable torque character- 
istics. Slip rings are eliminated by using a stationary 
field coil. Significant eddy currents are not produced 
by the extra air gaps because the adjacent surfaces 
are smooth and do not produce flux concentrations. 
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The nonmagnetic metal ring which supports the 
right-hand rotor poles prevents magnetic shorting of 
the poles. 

In a larger drive, Fig. 3, a stationary coil is mount- 
ed outside the drum. The flux path is down through 
one side of the coil housing and drum, into one 
end of the rotor poles, axially through the poles, and 
up through the other end of the poles, drum, and 
field housing. A nonmagnetic strip in the center of 
the drum prevents a short circuit in the magnetic 
path. Smooth surfaces between field housing and 
drum prevent significant eddy currents from develop- 


ing. 
> > Characteristics 


Torque transmitted by an electromagnetic coupling 
is proportional to primary field strength and, within 
limits, to slip. Thus, Fig. 4 illustrates that torque 
is increased by an increase in excitation and by an 
increase in the difference between input and output 
speeds. Coupling excitation is adjusted so that cou- 
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pling torque and load torque are equal at any desired 
operating speed below input speed. Any change in 
load torque requires a compensating change in ex- 
citation to maintain constant output speed. 

These torque-transmission characteristics of an 
electromagnetic coupling are based on the assumption 
that a variable-torque prime mover, such as an in- 
duction motor, is capable of producing whatever 
torque is required by the load and hence the cou- 
pling. Output torque is essentially equal to input 
torque, if friction, windage, and inertial torques are 
neglected. The electromagnetic coupling is not a 
torque converter (torque multiplier). 


ae > Excitation Control 


Usefulness of the electromagnetic coupling depends 
on proper control of field-coil excitation. Several basic 
controls and a variety of modifications for special 
functions are common. 


Open-Loop Control: The simplest type of basic 
control provides adjustable excitation through a rheo- 
stat in the de supply, Fig. 5. This type of control 
does not offer automatic regulation of output speed 
to a preselected value, but merely establishes the 
speed-torque curve, Fig. 4, upon which the coupling 
will operate, 

Output speed is determined by the intersection of 
the load speed-torque characteristic with the coupling 
speed-torque characteristic. If output speed is to be 
reasonably constant, the intersection of these char- 
acteristics must be relatively sharp. Otherwise, small 
transient variations in load-torque demand, or drift 
in the coupling characteristic caused by such effects 
as heating, may result in large speed changes. Con- 
sequently, this type of excitation control is usually 
not applied even for the simpler cases of speed con- 
trol. It is, however, a desirable means for obtaining 
controlled load acceleration and adjustable torque 
limiting. 


Tachometer Feedback Control: Electromagnetic 
drives are best used to provide a range of preselected 
speeds that can either be automatically maintained 
regardless of variations in load demand or be auto- 
matically adjusted during a cycle in co-ordination 
with some process variable. The basic excitation 
control is a tachometer feedback speed regulator, 
Fig. 6. A tachometer generator, mechanically driven 
by the coupling output shaft, provides a voltage sig- 
nal proportional to speed. This signal is compared 
with a reference voltage. The resulting error signal 
is used to adjust coupling excitation so that speed 
is maintained proportional to the reference voltage. 
The desired reference voltage is established either by 
manually adjusting a speed-setting rheostat, Fig. 6, 
or by selecting a signal from one of the process vari- 
ables. 

The tachometer generator is often incorporated in 


the coupling. All components for providing the refer- 
ence voltage and the regulated dc coupling excitation 
from an ac power source can be packaged in one 
control unit. Special electronic controls can hold a 
pre-set speed within +0.25 per cent of maximum 
drive speed over a 75 per cent change in load. Long- 
time speed drift can be held to +0.1 per cent of 
maximum speed for certain types of load character- 
istics. A typical wall-mounted electronic control is 
shown in Fig. 7. Transistor-magnetic amplifier con- 
trols can provide steady-state speed regulation of 
+2 per cent with 75 per cent load change and long- 
time drifts of +2 per cent. 


bbb Special Functions 


Special operating features can easily be provided 
for electromagnetic drives. Some features are in- 
herent in the basic control, others can be added with 
little space requirement or complication. 

On-off clutch control is an inherent function which 
permits the prime mover to be brought up to speed 
before load is applied. Thus, with an induction mo- 
tor, ac line current is reduced and full pull-out 
torque is available for starting only the motor. Also, 
the load can be stopped and started frequently with- 
out interruption of the motor power circuit. 

A jogging feature is easily obtained by adding a 
momentary-start button. Maximum speed reached 
in jogging may be adjusted by setting the running- 


Fig. 3—Typical stationary-field electromagnetic — for 
ratings of 125 hp and above. Unit is liquid-cooled. 
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speed potentiometer. 

Constant threading speed may be obtained either 
by adjusting the speed-setting potentiometer to a 
low value or by adding a thread-speed potentiometer 
and a control button. If desired, several speed-setting 
potentiometers and a selector switch can be provided 
for presetting a number of operating speeds. 

Acceleration time from zero to operating speed 
may be made adjustable with either a logarithmic or 
linear rate, Also, a torque-limiting control, similar 
to the manual control in the open-loop system, Fig. 
5, can be used as an overriding feature in conjunc- 
tion with the speed-regulating control. 

Two or more drives may be connected to main- 
tain automatically the constant speed ratios estab- 
lished among the various drives. Speed of all drives 
is then controlled by a single speed-setting potenti- 
ometer. Speed of one or more electromagnetic drives 
may also be controlled by the speed of any machine 
which drives a signal-producing tachometer gener- 
ator. 


pd) Losses and Efficiency 


Slip loss is the major loss in an electromagnetic 
coupling. Essentially, it is equal to the difference 
between input shaft power, P;, and output shaft 
power, P,; or, P, = P; — P,. Slip loss, P,, is evalu- 
ated as follows: 


NiT 


i "5250 


100% Excitation 











Fig. 4—Typical slip-torque curves for an electromagnetic 
drive at maximum and reduced values of excitation. 
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where T = input torque = output torque, lb-ft; N: 
= input speed, rpm; Ng = output speed, rpm; and 
N, = slip speed, rpm. 

Other losses are: Windage and friction, 0.25 to 
0.75 per cent; magnetic drag, 1 per cent or less; 
excitation, 1 per cent or less. For liquid-cooled units, 
coolant acceleration loss is 0.5 to 0.75 per cent. All 
these losses appear as heat in the coupling and must 
be dissipated by the cooling medium. 

As indicated in the formula, slip loss increases 
with increasing torque and with increasing slip, or 
decreasing output speed. Therefore, the length of 
operating time and the torque required at reduced 
speed are the prime factors which determine the 
type of cooling and the final suitability of an eddy- 
current drive for a given application. 

At rated torque and maximum output speed, slip 
loss in an electromagnetic coupling is from 2 to 4 
per cent of the output power. Therefore, peak effi- 
ciency varies from 92 to 96 per cent when all losses 
are considered. At reduced speeds, efficiency is essen- 
tially equal to the ratio of output speed to input 
speed, decreasing to 70 to 75 per cent at about 75 
per cent output speed. 

For comparison, consiuer the combination of a de 
generator and motor in the medium range of in- 
tegral horsepower ratings. Commonly used for ad- 
justable-voltage control, this combination has a max- 
imum combined efficiency, excluding the ac motor 
that drives the generator, of approximately 70 to 75 
per cent. Thus, when operation occurs mostly at 
the high end of the speed range, and particularly at 
high torques, over-all efficiency of the eddy-current 
drive proves quite satisfactory. 


’ ° b Applications 


In general, factors to consider in applying elec- 
tromagnetic drives are the same as those for any 
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Fig. 5—Manual excitation control sys- 
tem for electromagnetic drive. 
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electric-motor drive. Specific comments on the more 
important factors in electromagnetic-drive applica- 
tion are mentioned here. 


Running Torque: First, the coupling must be cap- 
able of transmitting the torques required by the load 
at various speeds. Second, it must operate under all 
conditions without excessive temperature rise. 
Whether or not an electromagnetic coupling can 
meet these two conditions can be easily determined 
if the speed-torque requirements of the load are 
known. Since the majority of machines which re- 
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Fig. 6—Automatic excitation control system using a tachom- 
eter generator to supply a feedback signal. 





Fig. 7—Electronic control for Westinghouse Magnaflow 
Drives up to 30 hp. In addition to the basic regulating 
exciter, controls for special functions can be incorporated 
within the same enclosuce. 
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quire adjustable speed have a constant or decreasing 
torque requirement with decreasing speed, it is a 
simple matter to determine if the lowest continuous 
operating speed is within the continuous full-torque 
rating of the drive. 

In other cases, the speed-torque requirements for 
the load must fall within the 100 per cent excitation 
speed-torque curve of the electromagnetic drive. In 
addition, heating caused by slip loss at high torques 
at any speed, and at any torque below continuous 
operating speed, must not exceed the thermal rating 
of the coupling. 


Acceleration Torque: The coupling must be cap- 
able of transmitting sufficient torque to break away 
and accelerate the driven machine, Comparison of 
coupling characteristic curves with the load require- 
ments will indicate whether the coupling has the 
necessary capacity. 


Decelerating Torque: Some industrial drives must 
develop decelerating torque, either to limit speed 
when the load becomes overhauling, or to force the 
driven machine from a higher to a lower operating 
speed or to a quick stop. Because electromagnetic 
couplings with speed-regulating control will not de- 
velop braking torque, they must be applied with 
caution to such loads. 

When braking torques are required, an eddy- 
current or other type of brake must be added to 
the drive along with the necessary controls for ener- 
gizing the brake when a speed reduction or stop is 
desired. Integral eddy-current or disc brakes can be 
provided in the coupling. However, the disc brake 
is usually used only as an emergency stop feature. 

Before a braking system is considered, determine 
if the driven machine has a high ratio of load torque 
to load inertia. In some cases, speed may drop quick- 
ly enough without external braking so that the 
simple drive may be adequate. 


Duty-Cycle Application: Machines with cyclic 
loads can normally be powered by drives rated at 
less than the peak load requirement of the driven 
machine. If the cyclic load is of short duration com- 
pared to the thermal time-constant of the coupling, 
the only concern in selecting the coupling is that 
the average slip loss should be no greater than the 
thermal rating of the coupling. 


High-Inertia Drives: Slip energy generated in an 
electromagnetic coupling in accelerating a given in- 
ertia is: 


W = 0.000231 W R2(S81? — S22)Ni w-sec 


where W = energy, w-sec; WR? = moment of in- 
ertia of rotating parts, lb-sq ft; S; = slip at begin- 
ning speed, rpm; S2 = slip at ending speed, rpm; 
N,; = input speed, rpm. 

Temperature rise in the coupling caused by this 
energy depends upon drum mass and material and 
the accelerating period. In most applications, this 
energy source will not create an excessive tempera- 
ture rise. Where high temperatures are developed, 
appropriate acceleration controls can be used. 
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E increasing complexity of electrically and 
hydraulically controlled equipment, such as 
multistation transfer machine-tools, makes the 

cycle or sequence of operations more difficult to 
understand. This problem is particularly prominent 
during initial design stages when the electrical sig- 
nals must be correlated to control hydraulic func- 
tions. Solving the problem efficiently requires a 
simple and rapid means of analyzing the machine 
cycle. 

Often a written sequence of operations is used, 
but almost as often this proves to be a cumbersome 
and time-consuming method. Even a well-planned 
written sequence does not always leave the engi- 
neer absolutely sure that he knows completely and 
accurately how the machine is to cycle, or upon 
what conditions each function depends. 

Cycle sequences generally are not too difficult to 
understand so long as the functions occur one at 
a time in a series. A written sequence will most 
likely then suffice. But, when two, three, or more 
functions begin simultaneously, then go their sepa- 
rate ways for awhile and, later, all or some join to 
cause one or more succeeding functions, something 
other than a written sequence is desirable. 

A clearer picture of the cycle for a complex con- 
trol is obtained from a sequence chart. The chart 
has a vertical column for each individually con- 
trolled machine component, such as a transfer bar, 
loading mechanism, or fixture. At the head of the 
columns is listed the name of every component and 
the initial conditions necessary for the start of a 
cycle. To show the initial set of conditions, a hori- 
zontal line connecting with a short vertical line 
from each column is drawn across the chart. 

The length of the vertical lines or vertical dis- 
tances on the chart does not bear any relation to 
time. A vertical time scale could be used, but this 
could result in long charts. The space required to 
describe a short function of 1 or 2 seconds would 
require a vertical time scale of such magnitude that 
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a 15-second feed stroke would take 12 to 15-in. 
of vertical space. Writing the time on the chart ad- 
jacent to the function is generally sufficient to an- 
swer questions regarding total or partial cycle-times. 

The chart is used to fullest advantage during 
the early stages of layout when a rough sketch of 
it is made to show the components of a machine 
and their relationship to one another in the cycle. 
This rough chart is also used to check for various 
problems, such as interference. Later, as a guide 
to design of hydraulic circuits and electrical con- 
trols the chart is refined by adding limit switches, 
solenoids, timers, and other components. At this 
point, all circuit alterations are usually incorporated 
to produce the most economical and functional elec- 
tric and hydraulic systems. 

There are many other advantages in the use of 
such a chart. Power units are more easily selected. 
Functions occurring separately are detected and can 
be co-ordinated to use the same power units. Pro- 
totype testing is accomplished more efficiently. Trou- 
ble shooting failure of the machine to cycle is 
simplified. 


> Application Example 


Fig. 1 shows a typical sequence chart for a com- 
plex machine tool of the type illustrated by Fig. 
2. On this type machine certain limit switches are 
depressed to cause a function to occur. This sets up 
an electrical circuit to energize a solenoid-operated 
hydraulic valve which directs oil to an actuator. 
The chart indicates in what order the solenoids are 
energized and which limit switch or switches are 
necessary to energize a given solenoid. The chart 
has a vertical column for each individually con- 
trolled component such as transfer bar or fixture. 
At the head of the columns is listed the name of 
the component and the limit switch depressed. 

With initial position switches depressed for all 
components, the electrical conditions for beginning 
a cycle are met. A horizontal line connecting with 
a short, vertical line from each column shows the 
initial set of conditions. 

If all the initial conditions are met, the machine 
starts a cycle when the start button is pressed. The 
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Fig. 2—Block diagram of transfer machine. 




















first function to occur is shown by a vertical line 
connected below the horizontal line in the proper 
column. See point | on the chart. Next to this ver- 
tical line a plus sign indicates the energized sole- 
noid, and immediately below this designation is 
listed the function which it causes. In the same 
way that the plus sign indicates an energized 
solenoid, a negative sign indicates a de-energized 
one. 

Next is noted the limit switch which this motion 
actuates at the end of its stroke. When the carriage 
is fully raised, limit switch 7LS-2 is depressed coun- 
terclockwise, CCW. The chart then shows the de- 
pressing of this switch to be the signal or condi- 
tion for the next function. 

1. At point 2, the transfer bar advances. Switch 7LS-2 
must be depressed CCW to energize solenoid E-l. 
When the transfer bar is fully advanced, 4LS-2 is 
depressed. After this action, there is a time delay, 
giving the transfer bar time to go to a positive stop 
after limit switch 4LS-2 is depressed and before the 
next function begins. 

. At point 3 on the chart, the carriage is lowered and 
depresses limit switch 7LS-2 clockwise, CW. To the 
right of this point on the horizontal line, two verti- 
cal lines are shown connected at points 4 and 5. 
These lines indicate that two functions are initiated 
when limit switch 7LS-2 is depressed clockwise. 

. At point 4, solenoid S-6 is energized to clamp the 
workpiece in the rollover mechanism. 

. At point 5, solenoid CC-3 is energized to locate the 
workpieces in the fixture at stations 3 and 5. 


Up to this point in the cycle, a written sequence 
could be easily followed, since the chain of events 
has been made up of a series of single functions. 
From here on, however, a written sequence becomes 
cumbersome, since two functions occur simultane- 
ously and later go on to initiate still more func- 
tions independently. 

However, the course each branch of the cycle 
takes is easily seen from the chart: 

1. At point 4 the rollover clamps, advances at point 6, 

unclamps at 12, and returns at 13. 
2. At point 6, the advancing rollover releases its switch 
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to energize solenoid F-1 at 7 which will return the 
transfer bar. The transfer bar function occurs while 
the rollover continues on its way. 

. At point 7, when the transfer bar is returned, limit 
switch 5LS-2 is depressed and, after a time delay, 
causes the loading mechanism to advance by ener- 
gizing solenoid X-2, if the selector switch at point 8 
is in the “on” position. With the selector in the “off” 
position, the signal from 5LS-2 would be blocked and 
the loading mechanism would not function. 


While the functions at points 4, 6, 12, and 13 
are occurring, the fixtures, beginning at point 5, 
locate and clamp the workpieces at stations 3 and 
5. When all six limit switches, indicating clamping, 
are depressed, point 9, the milling heads will ad- 
vance, feed, and return to their initial positions in- 
dependently. The conditions for unclamping the 
workpieces are met when both heads are returned, 
depressing limit switches 2LS-3 and 2LS-5 at points 
10 and 11 respectively. The remainder of the cycle 
for this part of the machine can now be easily fol- 
lowed since functions again occur one at a time 
in a series. 

Finally, the chart proves of great value in trou- 
ble shooting the machine at the time of prototype 
testing. For example, suppose that as the machine 
is being cycled, the rollover fails to advance at point 
6. Checking the chart reveals that solenoid L-6 
must be energized to advance the rollover. A check 
of solenoid L-6 may reveal several possibilities. If 
it is found to be energized, the trouble is hydraulic 
or mechanical instead of electrical. If solenoid L-6 
is found de-energized, the chart is checked to see 
which limit switches bring it in. The chart indi- 
cates they are I15LS-6 and 16LS-6. If one or both 
are not depressed, the trouble is clear. If they are 
both depressed, faulty relay, wiring error, or similar 
trouble in the electrical control cabinet is probably 
the cause. The chart helps to quickly isolate the 
trouble spot. 

The chart is adaptable to machines of a different 
type and to functions other than electrical or hy- 
draulic. 
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Performance Curves 


Five methods of developing performance curves 
are explained in this article. The results of all the 
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K = Torque factor, input speed/Vinput torque 
N; = Converter input speed, rpm 
Nz = Converter output speed, rpm 


P; = Converter input power, hp 
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Fig. 1—Performance curves for hypo- 


T, = Converter input torque, lb-ft 
thetical example engine. 


T2= Converter output torque, lb-ft 








methods are comparable. A typical example of 
each method is shown. The prime mover in each 
example is the hypothetical example engine rated 
at 100 hp net at 1800 rpm discussed in Part 3 of 
this series. Performance curves for this engine are 
shown in Fig. 1. 


Primary-Torque Method: The primary-torque 
curve is a plot of the torque, which a converter 
can absorb at a constant input speed of 1700 rpm, 
plotted against speed ratio. The performance of 
the engine is corrected to 1700 rpm by the square 
law, and common points (engine output and con- 
verter absorption) are used as a basis for calculating 
the output curve. 

Fig. 2 is the primary torque and efficiency curve 
of the hypothetical type-4, 1700 series converter, 
discussed in Part 3 of this series. The stall condi- 
tion can be found by plotting a portion of the net 
engine-torque curve across the “input-torque at stall” 
curve, inset of Fig. 2. The full-load engine-torque 
curve up to 1800 rpm does not cross the stall torque- 
absorption line. Therefore, the engine-torque curve 


1700 Series converter 
(hypothetical ) 
M, 400 |b-ft 
Utility rato 3.02 


ov 

s 
os 
=e 
S 
yn 


Input Torque 


at stall (Ib ft ) 


4olL_o! . 
1400 1600 1800 2000 “Engine torque 


8 


Efficiency 


8 


Primary torque 





Match point with engine 


Primary Torque (ib ft) 
tency (per cent) 


Cc 








Eff 





04 O€ 8 
Speed Ratio, V,/W, 


Fig. 2—Primary torque and efficiency 
curves of a type 4 converter. 


Torque (|b-ft) 


must be extended to governor overrun. Assume 10 
per cent governor overrun. Extend the torque curve 
from 292 lb-ft at 1800 rpm, to zero at 110 per cent 
of 1800 rpm or 1980 rpm. The extended engine- 
torque curve crosses the input-torque at stall curve 
at 1813 rpm input speed and 269 Ib-ft input torque. 
This is the stall point. Stall torque ratio at 1813 rpm 
converter input speed is 4.83. Output torque at 
stall, therefore, is 269 multiplied by 4.83 or 1299 
lb-ft. 

Table | lists the data which must be obtained to 
determine the output characteristics of the engine- 
converter combination by use of the primary-torque 
method. Engine speed and engine net power are 
tabulated as shown. Since the engine attains gov- 
erned speed at the match point, output performance 
of the converter at higher speed ratios must be based 
on engine performance on the governor overrun. 
The applicable values of engine performance can 
be found by interpolation based on the assumed gov- 
ernor overrun. For example, at 1820 rpm engine 
speed, the engine power decrease equals (20/180) 
(100) or 11.1 hp. Therefore, net power at 1820 rpm 
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Fig. 3—Output-performance curves of a type 
4 converter and the example engine. Data cal- 
culated by the primary-torque method. 


Table 1—Output Characteristics by Primary-Torque Method 
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is 88.9 hp, as shown in Table 1. 
is calculated as follows: 


Engine net torque 


T, = 5250 


Primary torque is calculated from: 


m =( 1700 )’ 
- N, (2) 


For each primary-torque value the corresponding 
values of speed ratio and efficiency can be read from 
the primary-torque curve, Fig. 2, and tabulated as 
shown in Table 1. The output characteristics can 
then be calculated from: 


No = NR, (3) 


and 
P2 =P, 


and 
(5) 


Engine performance is tabulated as far as is neces- 
sary to reach a value of primary torque equal to 
the value at the extreme right end of the primary- 
torque curve. This value is the race point, at which 
efficiency, output power, and output torque are 
zero. 

Generally, the power-to-heat value is not plotted 
unless a specific cooling study is being made. How- 
ever, the value can be found easily by subtracting 
output power from input power. 

After the tabulation of data is completed, output 
power, output torque, and engine speed are plotted 
against output speed as shown in Fig. 3. Engine 
torque, and power to heat may be plotted also if 


desired. Fig. 3 represents a typical set of output- 
performance curves, regardless of the method of 
calculation. 

The points of 70 per cent converter efficiency are 
usually indicated on the output power curve, Fig. 3. 
These points define the nominal working range of 
the converter, based on the assumption that cooling 
is provided to dissipate 30 per cent of the engine net 
power. The points can be located with reasonable 
accuracy by straight-line interpolation in the calcula- 
tion process. 

As shown in Fig. 2, the converter attains 70 per 
cent efficiency at 0.282 speed ratio. This can be 
entered in Table 1 betweeen the points of data 
which “bracket” this information—0.215 and 0.335 
speed ratio. The corresponding engine speed can 
be estimated by interpolation based on efficiency 
below and above 70 per cent. 


( 0.70 — 0.62 
0.74 — 0.62 


) (1760 — 1740) = 13 rpm 


The engine speed decreases as efficiency increases. 
Therefore, the 13 rpm increment of engine speed 
is subtracted from 1760 rpm. Thus the engine 
speed at 70 per cent efficiency is 1747 rpm. The 
output speed at 70 per cent equals the engine speed 
multiplied by the speed ratio, 


1747 (0.282) = 493 rpm 


The lower point of 70 per cent efficiency is shown 
in Fig. 3. The higher point of 70 per cent ef- 
ficiency is determined in a similar manner. 

The process of calculation by the primary-torque 
method applies to all types of converters. However, 
the shape of the primary-torque curve determines 
the number of points selected for calculation. The 
three-stage converter has a continuously rising 
primary-torque curve toward stall, Fig. 4. Hence, 
larger increments of engine speed can be used for 
the points of calculation. 


Torque-Absorption Method: Absorption charac- 
teristics of a converter can be plotted as torque ab- 
sorbed versus input speed, at various speed ratios 


. Table 2—Output Characteristics by TorquerAbeorption Method 
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Fig. 4—Primary torque and efficiency 
curve of a 3-stage converter. 
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Fig. 5—Torque-absorption chart of a 
type 6 converter. 
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Fig. 6—Output-performance curves of a type 6 
converter and the example engine. Data cal- 
culated by the torque-absorption method. 
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Fig. 7—Power-absorption chart of a 
3-stage converter. 








from stall to race. These values produce square- 
function curves on square section graph paper, or 
as straight lines on log paper. Fig. 5 shows a 
torque-absorption chart, with converter input torque 
plotted against converter input speed. 

If a curve of engine net torque is plotted across 
the torque-absorption lines, each intersection denotes 
a common point of engine output and converter ab- 
sorption. The entire series of points can be used as 
a basis for calculating a converter-output curve. The 
net torque curve of the example 100 hp engine, with 
10 per cent governor overrun, is plotted across the 
torque-absorption lines in Fig. 5. 

The converter efficiency and torque ratio for each 
speed ratio are shown in Table 2. The input speed 
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and input-torque values corresponding to each in- 
tersection of the engine-torque curve with a speed- 


ratio line are shown also. The engine-torque curve 
crosses the stall torque-absorption line on the torque- 
absorption chart at 1590 rpm. The stall torque ratio 
curve, inset of Fig. 5, shows that the stall torque 
ratio at 1590 rpm is 2.73. 

Equation 3 is used to calculate output speed. 
Torque and power are calculated from the input 


data: 
T. = 7; R; (6) 


and 
T, N2 
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Scraper 


The modern wheeled tractor-scraper is 
both a slow-speed scraper-loader unit and 
a high-speed haulage vehicle. It must be 
able to load at 2.5 mph and travel at 
speeds up to 40 mph. 

Torque converter usage has centered on 
single-stage rotating-housing designs, since 
high-speed hauling is considered the more 
important requirement. Usually, the con- 
verters are used with power-shift transmis- 
sions which have three to five speeds for- 
ward and one reverse. A lock-up clutch is 
important on extended hauls. A retarder is 
essential for down-hill grades with heavy 
loads. 

Typical performance that may be ex- 
pected from a rotating housing single-stage 
converter with a five-speed transmission is 
shown. Ratios were selected to suit a four- 
wheel tractor designed for 40 mph top 
speed. First gear loading speed should be 
approximately 2.5 mph. This speed has 
proven to be advantageous for the neces- 
sary “push loading” by crawler tractors. 

Over-all cooling requirements must be 
studied to assure adequate capacity. If a 
retarder is used, the heat absorbed by it 
must also be dissipated. 

A conventional four-wheel tractor power 
train is shown. A possible solution to the 
balance problem in two-wheel design is 
also shown. In the latter, the torque con- 
verter is mounted on the engine and drives 
the transmission through universal joints and 
a drive line. While this arrangement usually 
eliminates drive-line torsional-vibration 
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problems, additional hydraulic lines are 
necessary to connect the converter and 
transmission-fluid systems. In an alternate 
arrangement, the converter is mounted on 
the transmission. The converter is driven 
by the engine through the drive line. While 
this arrangement eliminates the installation 
difficulties, torsional problems in the drive 
line are sometimes troublesome. 


Pusher-dozer 


The pusher-dozer type wheeled tractor is 
used in specialized applications requiring 
speed and maneuverability. While it does 
not have the tractive effort of a crawler 
tractor of comparable weight, certain op- 
erations are faster. These include dozing of 
loose materials and push-loading of scrap- 
ers where good traction is available. Its 
speed enables it to move more quickly 
from one job to another where moderate 
distances are involved. 

Pusher-dozers are four-wheel-drive ve- 
hicles which usually have skid steering or 
articulated frames for pivot steering. Work- 
ing speed range is from 0 to 10 mph and 
travel speeds may be as high as 25 mph. 

Most pusher-dozers use torque converters 
because the torque-speed requirements are 
continually changing. Tractors with high 
torque-ratio converters require two or three 
speed transmissions while those with low 
torque-ratio units need three or four speeds. 
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An equal number of reverse speeds is de- 
sirable. Most designs use power-shift trans- 
missions. Converter lock-up or retarder is 
not necessary. 


Grader 


Graders were originally built for main- 
tenance of dirt roads but as their design 
improved, they were used for more varied 
and heavier jobs. Today they are used on 
road building and earth moving jobs in 
addition to road maintenance. Machines 
under 100 hp generally do the lighter main- 
tenance work while those with more power 
perform the heavier construction work. 
Torque converters were used first on high- 
powered graders. 

Output shaft governors are used on con- 
verter-equipped graders to provide con- 
stant travel speeds and to relieve the op- 
erator of the necessity of operating the ac- 
celerator while operating the blade controls. 

Power-shift transmissions are usually used 
with converters. These transmissions may 
have power-shifting forward and reverse 
clutches ahead of manual-shift speed 
changes, or they may have power shift 
for all ratios as well as for forward and 
reverse. Reversing clutches ahead of a con- 
ventional transmission provide for all speeds 
both forward and reverse. A full power- 
shift transmission usually provides only one 
or two reverse speeds. 

Graders often require a very slow travel 
speed for some operations plus a high 
speed for road travel to and from jobs. 
Six to eight forward speeds are required 
on mechanical drives, but the converter’s 
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Torque converter 


broad speed range reduces this requirement 
to three or four ratios. 

Converters eliminate engine stalling when 
the blade becomes overloaded or when 
it hits a hidden obstruction. The load can 
stall the converter output shaft but the 
engine can still supply ample hydraulic- 
power to lift the blade. 

Some graders use an engine-mounted 
converter which is connected to the trans- 
mission by short drive shafts and universal 
joints. Others use a short drive shaft from 
the engine to converter which is integral 
with the transmission. Still others have the 
engine, converter, and transmission all 
bolted together as a solid unit. The short 
drive shaft arrangement provides mount- 
ings which put less load on the drive com- 
ponents. However, the integral units pro- 
vide a more compact installation. 

Because the final drive case is under the 
engine and converter, there is seldom space 
for an integral sump. Consequently, a sepa- 
rate sump must be provided. Some power- 
shift transmissions use the converter fluid 
for hydraulic clutch operation and for lubri- 
cation. In such cases, the transmission 
sump can double as the converter-fluid 
sump. The converter-fluid heat exchanger 
can cool the transmission fluid also. 

Hydraulic clutches require higher pres- 
sures than do converters. Therefore a sepa- 
rate pump, a duplex pump, or a cascading 
pressure regulator on a large single pump 
is provided to supply the required fluid pres- 
sure and volume to both the converter and 
transmission. Some converters are equipped 
with a mounting for another hydraulic 
pump or a mechanical power take-off to 
supply power for the grader controls. 
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Output torque, output power, and engine speed 
are plotted against output speed as shown in Fig. 6. 
Engine torque may be plotted also, if desired. The 
points of 70 per cent efficiency on the output power 
curve can be located directly from the calculation 
sheet. The converter efficiency is 70 per cent at 
610 rpm and 1825 rpm. 

The torque-absorption method, although not as 
accurate as the primary-torque method, does pro- 
vide a fast and simple method of calculating a 
close estimate of output performance. The method 
is ideal for field use. Part-throttle or reduced- 
governed-speed studies are made by piotting reduced 
torque or reduced-governed-speed engine perform- 
ance across the speed ratio lines and making the 
necessary extra calculations. 


Power-Absorption Method: This method is very 
similar to the torque-absorption method except that 
the power, rather than torque, which the converter 
can absorb at various speed ratios is plotted against 
input speed, Fig. 7. 

The net power curve of the example 100 hp en- 
gine is plotted across the power-absorption lines. 
Based upon the assumed 10 per cent governor over- 
run the power would have to drop from 100 hp to 
zero in 180 rpm overrun. Therefore, the power 
could drop from 100 hp to 50 hp in 90 rpm over- 
run. Thus, the speed curve need be drawn only 
through 50 hp at 1890 rpm as shown, to cross all 
of the speed ratio. lines. 

Converter efficiency corresponding to each speed- 
ratio value is tabulated in Table 3. For each in- 
tersection of the engine power curve with a speed- 
ratio line, the corresponding input power and input 
speed are shown in Table 3. Equations 3, 4, and 
5 are used to calculate the output speed, output 
torque, and output power. 

The power-absorption method is simpler than the 
torque-absorption method because engine torque 
need not be calculated and torque ratio need not 
be used except at stall. Converter input torque at 
stall can. be calculated from engine power and 
speed at stall. The stall torque-ratio can be de- 
termined from the stall torque-ratio curve and multi- 
plied by the input torque at stall to find output 
torque at stall. 

Output torque, output power, and engine speed 
are plotted against output speed, Fig. 8. The points 
of 70 per cent efficiency on the output-power curve 
can be located directly from the calculation sheet. 


K-Factor Method: The K-factor method is similar 
to the primary-torque method. A function of con- 
verter input speed and input torque is plotted against 
speed ratio. The K factor is defined as 


Ni 
K a (8) 
VT; 
The K values and efficiency are plotted against 
speed ratio as shown in Fig. 9. Performance of the 
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Fig. 8—Output-performance curves of a 3-stage 
converter and the example engine. Data cal- 
culated by the power-absorption method. 
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Fig. 9—K factor and efficiency curves 
of a type 8 converter. 
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engine is evaluated also in terms of K. Then com- 
mon points of engine output and converter absorp- 
tion can be used as a basis for calculation of an 
output curve. Output characteristics of the engine- 
converter combination as obtained by the K-factor 
method are shown in Table 4. 

The stall point can be found by plotting a por- 
tion of the engine-torque curve across the input- 
torque at stall curve as shown in Fig. 9. Other 
points are located by converting points of engine 
performance to values of K which will fall pro- 
gressively along the converter K-curve. K _ varies 
as the input speed. Therefore, as K decreases, en- 
gine speed will decrease. 

Engine speed and engine net power are tabulated 
in Table 4. Equations | and 8 are used to calcu- 
late engine net torque and K values. 

For each value of K the corresponding values of 
speed ratio and efficiency are determined from the K 
curve, Fig. 9, and are entered in Table 4. Equations 
3, 4, and 5 are used to calculate output speed, 
output power, and output torque. 

Output power, output torque and engine speed are 
plotted against output speed as shown in Fig. 10. 
Points of 70 per cent converter efficiency are deter- 
mined as in the primary-torque method. Since K 
rises to high values at high-speed ratios near race, 
particularly with converters which nearly unload com- 
pletely at race, output performance cannot be cal- 
culated easily to full race. 


Input and Output-Torque Method: The actual 


number of calculations is reduced to a minimum 
by this graphical method. Full-throttle output per- 
formance can be studied on one sheet of absorption 
and output data. However, the method can be 
used only with converters with relatively steep pri- 
mary-torque curves. 

Fig. 11 is an example sheet of curves for input 
and output torque. On the bottom graph, a family 
of converter input-torque curves at various values 
of constant input speed is plotted against output 
speed. These are essentially primary-torque curves 
based on various input speeds. 

Since torque ratio at any combination of input and 
output speeds can be calculated from efficiency and 
speed ratio, a corresponding output-torque curve 
can be determined for every input-torque curve. A 
family of output-torque curves is plotted against 
output speed on the upper portion of Fig. 11. 

The net torque curve of the 100 hp example en- 
gine is plotted across the converter input-torque 
curves, Fig. 11, using the engine-speed lines and 
the input-torque scale. For each intersection of the 
engine torque curve with an input-speed line, in 
the lower chart, there is a corresponding value of 
output torque in the upper chart. These values are 
located by the intersection of the output speed and 
the engine-speed curve. These values are used to 
plot an output-torque curve of the engine-converter 
combination. Output power is calculated from out- 
put torque and output speed in the usual manner. 

Engine performance on governor overrun car be 
estimated in one of two ways. If overrun is assumed 
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Table 4—Output Characteristics by K-Factor Method 
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to be zero, performance beyond governed speed will 
follow the governed-speed lines on the input and 
output-torque curves. This method gives a close 
estimate of actual performance. 

A more exact estimate can be made by plotting 
at least one point of engine torque at approximate- 
ly 50 rpm above governed speed. For example, 
previous calculations for other methods showed the 
engine torque to be 205 lb-ft at 1850 rpm. This 
point is plotted half-way between the 1800 rpm and 
1900 rpm input-speed lines and serves as a point 
on a line of estimated performance beyond governed 
speed. 

The pairs of curved lines which cross the input 
and output-torque curves represent 70 per cent. con- 
verter efficiency. 

Performance at “part-throttle,” or at reduced en- 
gine torque, can be found by drawing the reduced 
engine-torque curve across the input-torque lines 
on the lower graph of the input and output-torque 
sheet and graphically finding the output character- 
istics. For engines operating at reduced governed 
speed, the full engine net-torque curve is drawn to 
the reduced governed speed only, plus overrun. The 
output characteristics are determined graphically by 
the usual procedure. 

The input and output-torque curve sheet can be 
used to estimate output torque and torque absorbed 
by the converter at various engine idle speeds. 


Motor Applications: The process of calculating 
and plotting converter-output performance charac- 
teristics is basically the same for an electric motor 
as for an internal-combustion engine. However, 
points of calculation must be taken at much closer 
increments of input speed, because the motor-torque 
curve is much steeper than the engine-torque curve. 

Fig. 12 shows current and torque curves of a 
100 hp 1800 rpm Type-K ac induction motor. The 
primary torque curve of a matching converter is 
shown in Fig. 13. Table 5 shows the output per- 
formance characteristics which were obtained by the 
primary-torque method. 


Fig. 14 shows the output performance of the mo- 
tor-converter combination. The converter reduces 
motor speed to 1754 rpm at converter stall. At 
1754 rpm the current is 200 amps. This would be 
the starting current with the converter. Without 
the torque converter, the starting current would be 
725 amps, Fig. 12. The motor torque at 1754 rpm 
is 383 lb-ft, or about 130 per cent of full-load torque. 

All methods except the input and output-torque 
method can be used to calculate the performance 
of a motor-converter combination. The motor speed 
is too nearly constant to make the input and output- 
torque method practical. 


Extreme Speed Ratios 


Primary torque and efficiency curves are normal- 
ly plotted only from zero speed ratio (stall), to 
runout (race). Race is the speed ratio at which 
torque multiplication, efficiency, and output torque 
are zero. Performance characteristics are normally 
required only in the range from stall to race. 

A torque converter, however, can be operated 
at “negative speed ratios’—that is, with the im- 
peller rotating in the normal direction but with 
the turbine rotating in the opposite direction. A 
torque converter can be operated also at high posi- 
tive speed ratios beyond the race point. Speed ratio 
is defined as turbine speed divided by impeller speed. 
Therefore, positive speed ratios greater than 1.0 in- 
dicate that the turbine is overrunning or exceeding 
the speed of the impeller. 

Fig. 15 shows torque absorption characteristics for 
various types of converters, from 1.6 negative speed 
ratio (turbine turning 1.6 times impeller speed and 
in opposite direction) to 1.8 positive speed ratio (tur- 
bine turning 1.8 times impeller speed in same direc- 
tion). Impeller torque and turbine torque are cor- 
rected to a constant impeller speed of 1700 rpm 
through the range in which turbine torque is positive. 
However, impeller torque and turbine torque are cor- 
rected to a constant turbine speed of 1700 rpm 
through the range in which turbine torque is nega- 
tive. When turbine torque is positive, the impeller is 


Table 5—Output Characteristics by Primary-Torque Method 
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Fig. 11—Converter characteristic curve sheets 
used with output and input-torque method. 
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Fig. 12—Performance curves for type- 
K ac induction motor. 
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cy curves of a type 6 converter. 


May 12, 1960 





1500 Series converter M, 280 





(rpm) 


"Motor speed 7 
| Output power 


ro) 8 38 
Motor Speed 


@ 


nt of 70 per cent e 


8 


g 
Power (hp) 











“5 B 


800 1200 1600 2000 240 
Output Speed (rpm) 


Fig. 14—Output-performance curves of a type 6 
converter and a type-K ac induction motor. 


the major torque-absorbing element, but when tur- 
bine torque is negative, the turbine becomes the ma- 
jor torque-absorbing element. 

When ‘impeller torque is negative, the impeller is 
absorbing some torque from the turbine and trans- 
mitting it to the prime mover. When turbine torque 
is negative, the turbine is absorbing torque from the 
load—providing a retarding torque. A portion of 
this torque may be transmitted hydraulically to the 
impeller. 

Turbine torque is negative but impeller torque 
is still positive in a portion of the positive speed- 
ratio range of the stationary housing converter. The 
turbine torque performs a useful function as “retard- 
ing torque,” but none of it goes to the impeller to be 
utilized as “cranking torque.” The power absorbed 
by both impeller and turbine is dissipated as heat. 

The curves are based on estimated average per- 
formance of various types of converters with ap- 
proximately the same impeller diameter. They are 
presented here for study and comparison only, and 
specific values of torque should not be scaled from 
them. 


Negative Speed Ratio, Stationary-Housing Con- 
verters. Turbine torque at negative speed ratios repre- 
sents torque absorbed by the turbine from a source 
other than the prime mover to drive the turbine 
counter to its normal rotation. 

In a crane or hoist, turbine torque from race 
to stall is used to raise the load, turbine torque at 
stall can be used to hold the load, and turbine torque 
at negative speed ratios is used to retard the falling 
load. The latter case is described as lowering against 
the converter. 

Turbine torque at negative speed ratio can be used 
to retard a vehicle down a grade, if the vehicle is 
put in reverse gear. The vehicle can be stopped and 
held on the grade by utilizing turbine torque at stall. 

In these applications there is no interruption of 
power flow from the prime mover during the transi- 
tion from positive to negative speed ratio. The 
speed of the falling load or the descending veliicle 
can be controlled by varying the speed of the im- 
peller by throttle control. 

The practice of lowering loads in crane and hoist 
applications with three-stage converters at negative 
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TORQUE CONVERTERS 
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speed ratios has been very successful, but certain 
precautions must be taken. Negative speed ratio op- 
eration should be limited to negative speed ratios 
close to stall for good “load control.” Engine speed 
can be kept in a range that will permit quick ac- 
celeration of the engine, if necessary. For example, 
closing the engine throttle to idle to drop a load 
quickly would cause the three-stage converter to 
reach a negative speed ratio of 1.0 or more in a 
very short time. The turbine torque and resulting 
impeller torque required to suddenly decelerate the 
load might be more than the engine could produce, 
even upon sudden opening of the throttle. If so, the 
engine would be killed and control of the load would 
be lost completely. Even if the engine were not killed, 
sudden application of so much torque might do con- 
siderable damage to the converter or equipment. 

In a similar situation with a type-4 single-stage 
converter, the operator may “run out of engine” in 
another respect when trying to decelerate a falling 
load by suddenly opening the throttle. Impeller 
torque demand decreases with increased negative 
speed ratio, allowing the engine speed to increase. 
However, if the resulting turbine torque at maximum 
governed engine-speed is still not sufficient to de- 
celerate the load, the operator will lose control of 
the load as soon as the engine tends to exceed gov- 
erned speed. 

A detailed analysis of each application should be 
made before negative speed-ratio operation is used 
for vehicle-retarding applications. 


Negative Speed Ratio, Rotating-Housing Conver- 
ters: Negative speed-ratio turbine torque of a rotat- 
ing-housing converter does not provide dependable 
load control. Turbine torque will decrease sudden- 
ly at a negative speed ratio approximately equal 
to the positive speed ratio at which the converter 
would unload in normal light-load operation. Even 
sudden opening of the engine throttle may not en- 
able the operator to recover control of a falling load. 
Once the point of unloading at negative speed ratio 
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is passed, impeller torque demand begins to increase 
rapidly, and the engine may be killed if it cannot 
accelerate to meet this demand. 

Negative speed ratio operation of rotating hous- 
ing converters is not recommended for retarding 
loads or vehicles. 


Positive Speed Ratio, Stationary-Housing Conver- 
ters: Both the three-stage and type 4 converters have 
relatively high negative turbine torque at high posi- 
tive speed ratios. However, this retarding torque is 
not as great as that available by the use of a free- 
wheeling device which locks the turbine to the im- 
peller when the turbine tends to overrun. 

Negative impeller torque at high, positive speed 
ratios permits cranking an engine by pushing the 
vehicle. Both of the stationary-housing converters 
are relatively poor in this respect, the type 4 being 
slightly better than the three-stage. Here again, a 
freewheeling element between the turbine and im- 
peller is needed for positive cranking. Such a free- 
wheeling device limits the speed ratio to 1.0. 


Positive Speed Ratio, Rotating-Housing Converters: 
The rotating-housing converters have even less de- 
sirable high positive speed ratio retarding-torque 
characteristics than the stationary-housing con- 
verters. However, the rotating-housing converters 
can have better cranking-torque characteristics. The 
type 8 is better in respect to cranking torque because 
it approaches the action of a fluid coupling when 
turbine torque becomes negative. 

Here also, a freewheeling element between tur- 
bine and impeller is useful to provide more positive 
retarding or cranking with any type of rotating- 
housing converter. 


The next article in this series will discuss direct- 
drive, split-torque, and retarding arrangements. The 
final article will cover cooling systems and limiting 
devices. 
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Controls Perform Dual Function 
In Hybrid Aircraft 


Convertible VTOL aircraft called Omniplane is devel- 
oped by Vanguard Air and Marine Corp., Paoli, Pa 


DUAL-PURPOSE CONTROLS simplify the cockpit of a heli- 
copter-airplane hybrid. The VTOL craft uses two 
shrouded rotors for vertical take-off. During forward 
flight, covers for these rotors form wing surfaces, while 
thrust comes from tail-mounted pusher prop. Moving 
the pilot stick to right or left during conventional flight 
produces roll by changing aileron setting. While the 
craft is hovering, the same stick motion produces the 
same change of attitude by varying collective pitch of 
the two rotors. Tail propeller plays a stream of air 
over tail surfaces so they can be coptrolled in the con- 
ventional manner for pitch and yaw contro! when the 
plane is hovering. 


POWER FOR HOVERING is 
transmitted to rotors by an 
8-in. rubber toothed belt 
running on aluminum pul- 
leys. Powerplant is a six- 
cylinder Lycoming 0-540- 
AIA piston engine develop- Engine 
ing 250 hp at 2575 rpm. 
Cooling comes from 25-in. 
fan on starter ring. Rub- 
ber coupling connects mo- 
tor shaft to outputs. 
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Rotor transmission 








Multiple disc clutch 








Streak Camera Design Eliminates 


y 


FILM IS SAVED on quick starts and stops in a low-inertia 
film traverse system used in a high-speed camera. A 
special magazine holds the film rolled only on itself. 
It's threaded over a sprocket wheel that guides it and 
drives it, and is dropped through a slot into a light-tight 


compartment of the camera. Low inertia resulting from 


QUICK START COMES 
from electromagnetic 
fluid clutch specified 
by the inventor. 
Clutch plate is in a 
chamber of fluid that 
becomes virtually 
solid when a mag- 
netic flux is passed 
Solid 
fluid" couples plate 
on sprocket shaft 
with continuously 
rotating clutch drum. 
Expansion-type brake 
uses sprocket wheel 


through it. 


as a brake drum. 
Suitable linkage con- 
nects a solenoid. 
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elimination of unnecessary spools allows mechanism to 
pass quickly through acceleration and deceleration proc- 
esses which waste film. Timing light is a neon tube 
pulsed at a known rate. A small hole in its housing 
permits a spot of light to fall on the edge of the film, 
out of the way of information display. 





Film Spools for Low Inertia 









































HOLLOW STUDS DOUBLE as cover retainers and mount- 
ing holes for the film magazine. Felt lining protects 
film from scratches and baffles light entering feed slot. 
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MOTOR RUNS on ac supply. Rectifier supplies de for A : a eel | 

brake and clutch. Separate power source with con- An es . 

trolled frequency may be used for timing light if de- . f : 
Alternate ti ight power source - 


sired. Light can also use regular ac input. 


REFINED VERSION USES 
fren Pet second magnetic fluid 
4 Ty : = . ; ! clutch as a brake and 
eliminates brake link- 
age and shoe in the 
sprocket wheel. High- 
speed camera was in- 
vented and patented by 
Ivan J. Taylor, instru- 
ments associate in Le- 
high University’s Fritz 
Engineering Laboratory. 
The camera is being 
used by the Navy in 
testing underwater pro- 
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Electric Motor Acts as Solenoid 
In Automatic Washing-Machine Control 


ARMATURE IS FREE to slide axially in its bearings in a washing- 
machine control motor. While idle, it's held off the control flux 
path by a spring-loaded motor switch. Actuating the field 
momentarily pulls the armature into line, closes the switch, and 
establishes a servo loop that keeps the motor running until an- 
other command stops it. 


Automatic washer, called the Lady 
Kenmore, was built by Whirlpool 
Corp. for Sears Roebuck and Co. 
Heart of the Lady Kenmore control 
system is the Cycle-Set Power Timer 
built for the unit by Controls Co. of 
America, Schiller Park, III. 


COMPONENTS ARE 
MOUNTED in easily han- 
dled packages. Cam stack, 
center, packaged with in- 
dexing gear and wiper 
arm, is fastened to the 
mounting board with four 
screws. Selection and tim- 
ing motors are mounted to 
the subinterval terminal 
board with twist tabs. Sub- 
assemblies eliminate pop- 
ping springs and loose 

» links that must be held 
down during reassembly 
after servicing. 
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Here’s how it works: 1 Closing any cycle selection switch also 
closes a momentary switch that starts 
the selection motor. 


Selection motor armature acts as a 
solenoid, moving into the center of its 
magnetic field to trip the motor switch. 
This bypasses the momentary switch 
is and keeps the selection motor running. 


ical 
te 9 - Axial motion of the armature also en- 
ages a clutch to drive an indexing 
ss tataciaaaa (60 mm pt Notch in gear teeth of subinter- 
Cycle Wiper ~~ a val cam stops it in proper start position 
selection contact ~__ p for all cycles. 
switches ‘“ 
Each rotation of the indexing cam 
turns an indexing gear and main cam- 
shaft one gear tooth, or 1/60 of a 
circle. The selection motor indexes 
this gear 60 times in 10 sec for one 
complete scan of wiper contacts. 


Cycle programs stored on cams 


Momentary 


switch ae oe o < : ) 5 When the wiper makes contact with a 

a closed circuit, a solenoid breaks the 

selection-motor circuit, allowing the 

spring-loaded motor switch to return 

R ae x “4 to normal position, which closes the 
S010 r= K _ Timing motor timing-motor circuit. 


\ 6 Timing motor then steps the camshaft 
Clutch at the rate of 3 minutes per gear tooth. 


swifch | ~~ Selection motor 7 Cycle is shut off when switches oper- 

) armature ated by cam shaft reach “off” posi- 

Behe ar » tion. Length of cycle is determined by 

me 120 v input | Selection motor switching pattern on periphery of cam 
field coil shaft. 





SUBINTERVAL CAM controls operations like filling or 

draining that do not require a full 3-minute cycle. 

Ridges on its face move contactors on the subinterval 
terminal board. The 
spur gear on the right 
is driven by the selec- 
tion motor and orients 
the cam for each new 
operation by driving it 
until the notch in the 
gear, shown on_ the 
lower edge, reaches the 
spur gear and drops 
the cam gear out of 
mesh. The second large 
plastic gear behind the 
subinterval cam is fas- 
tened to the indexing 
cam. It's driven by an- 
other plastic spur gear 
on the selector shaft. 
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Electric Motor Acts as Solenoid 
in Automatic Washing Machine Control 


Sy i le, Si, AR, UR it Re i. HS 


BOTH SIDES of the board are used 
for printed circuits. Bridging con- 
tacts can close circuits on either 





side, or can connect one side of the 
board to the other. Fingertip con- 
trol tabs move bridging contactors 
on the printed board through me- 
chanical linkage. 


ADDITIONAL CYCLE CONTROL IS 
ADDED between dispenser buttons 
on a separate dispenser control be- 
cause of space limitations on the 
main control. Printed-circuit board 
in dispenser unit is a simpler ver- 
sion’ of the main printed-circuit. 
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Predicting the reliability of 
plastic structures and _ parts 
with the aid of selected test 
data and empirical equations 


REEP is usually considered a time-dependent 
strain in a material resulting from a constant 
stress. Stress relaxation is a time-dependent 

stress resulting from a constant strain. 
Time-dependent changes in the relation between 
stress and strain are important mechanical charac- 
teristics of plastics. The usefulness of plastics for 
structural applications or applications requiring di- 
mensional stability is limited for materials having 


Nomenclature 


m = Time-dependent strain at unit time, in. per in. 
m’ = Coefficient in time-dependent-strain term, 
in. per in. 
m = Dimensionless exponent of time 
. t= Time, hr 
t, = Unit time, hr 
t,, tg = Time at which load or stress is changed, hr 
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Tensile Stress (psi) 


c 


o 
eo?" 
a 


o}Experimental strains 


significant time sensitivities at given temperatures. 


Tension Creep: The empirical equation 

t n 

t, ) (1) 
describes tension creep of many different rigid plas- 
tics with good accuracy over a wide range of values 
of time. All the quantities in Equation | are prob- 
ably functions of temperature.! 

In Fig. 1 is shown a set of creep curves which 
are typical of many plastics. Observe that the rate 
of creep is rapid immediately after loading and de- 
creases continuously with time. Also the stress at 
which the strain is independent of time is practi- 
cally nil. A hyperbolic sine function satisfactorily 
describes the stress dependence of m in Equation 1. 

A hyperbolic sine, with different constants, also 
describes the stress dependence of the time-inde- 
pendent term e«, in Equation 1. Thus, Equation | 
may be written as 

oO 


a + m’ ( )” sinh (2) 


a, to om 


0 =e, + m( 


e = e, sinh 


where ¢', oe, m’, n, om are constants, which may 


1References are tabulated at end of article. 





CREEP AND RELAXATION OF PLASTICS 





change with temperature. Values of these constants 
are given for a variety of rigid plastics and laminates 
in Table 1. The wide range of values of the ex- 
ponent n is to be noted. 

Results of creep tests of three plastic laminates 
are available for testing times of approximately ten 
years. Results of two of these tests were reported? 
after the first 2000 hr as being describable by Equa- 
tion 1. Subsequently*® the results obtained for 10 
years were compared with the predictions of Equa- 
tion 1 using the constants determined from the 
first 2000 hr. These predictions are represented by 
straight lines, Fig. 2. They conform so closely with 
test results that Equation 2, the equivalent of Equa- 


tion 1, is regarded as reliable for design purposes 
in predicting the long-time creep of many plastics. 


Relaxation Tests and Theories: Apparatus suit- 
able for relaxation tests must maintain constant 
strain in the specimen under diminishing load. The 
load is measured by means of an elastic member. 
Stress relaxation occurs rapidly at first following 
application of the constant strain, but the rate of 
stress relaxation decreases with time. This is evi- 
dent from Fig. 3 where the change in stress is 
roughly 160 psi between one and 10 hr and about 
340 psi between 10 and 100 hr. 

Engineering applications of plastics are growing. 
Test data upon the behavior of plastics under stress 
are scarce. Dual usage is made of existing data, 
therefore, through the ability to compute stress- 





Table 1—Constants for Creep Equation 2, Including Stress Functions 








’ ’ 


Relative n Eo m 
humidity (dimension- (in. per (in. per 
(per cent) less) in.) in.) 


Polyethylene 77 50 0.0890 0.01350 0.00397 
Polymonochlorotri- 
fluoroethylene 77 50 
Polyvinyl chloride 77 50 
Polystyrene 77 50 
Melamine-resin, 
glass-fabric 
laminatet 
Silicone-resin, 
glass-fabric 
laminatet 
Parallel-laminated 
paper laminate 
Cross-laminated 
paper laminate 
Asbestos laminate 
Grade C canvas 
laminate 
Polyester-resin, 
181 glass fabric 


Temp 
Material (F) 











0.00099 
0.00018 
4.098 X 10° 


0.0872* 
0.3109 
0.525 


0.00810 
0.01150 
0.048 


0.0186 0.00575 0.00575 


0.0283 0.00203 0.00203 


0.114 0.00184 0.002019 
0.001176 


0.000127] 


0.00315 
0.00311 


0.0763 
0.267 
0.001875 


0.1183 0.001875 


50 0.090 0.0034 0.000445 
Immersed 0.210 
in water. 0.0330 0.000170 
Polyester-resin, 

glass-fiber mat 50 
Epoxy resin, 

181 glass fabric 50 
Immersed 


in water. 


0.190 0.0067 0.0011 


0.0057 0.000500 


0.0250 0.000055 
Polyester resin, 
No. 1000 
glass fabric 50 
Immersed 


in water. 


0.0015 0.000220 


0.0280 0.000108 
Polyester resin, 
glass woven 
roving 73 50 
73 Immersed 
in water. 0.0206 


*For stresses ¢ = 900, 1800, 2700 psi, n = 0.0872; for ¢ = 3600 psi, n = 0.184. 
tIn analysis of these tests it was assumed, but not proven, that ¢.’ = m’ and o, = om. 


0.200 0.00100 


0.230 


0.0180 


0.01460 40,000 

















relaxation behavior from known creep behavior at 
constant stress, and vice versa. Several methods have 
been employed including strain and time harden- 
ing, simple viscoelastic models, superposition, and 
others. Some of them entail mathematical difficulty 
as well as the physical question of whether the 
structure of the material changes in such different 
ways in creep and relaxation that creep and re- 
laxation are essentially tests of two different ma- 
terials. 

By employing the strain-hardening theory the 
following integral* is obtained for the relaxation of 
stress o at constant strain e: 


(a) 


Fig. 2—Log-log plot of strain 
versus time for tension-creep 
tests of laminates at 77 F and 
50 per cent relative humidity. 
a—Grade C canvas laminate 
(strains corrected for shrink- 
age). 6—Parallel-laminated pa- 
per laminate (strains corrected 
for shrinkage). 


og (1-n)/n 
| da 


oO, 


oO " 


om 


(3) 





( sinh 


where og; is the stress at a time t, shortly after ap- 
plication of the constant strain e. 

In a similar manner the time-hardening relation 
may be employed with somewhat different results. 


Stress (psi) 


Fracture 
Fracture ] 


} Frocture———— 
oats 


is a a 














Fig. 3—Stress relaxation of 
polyvinyl chloride under con- 





stant strain of 0.008447 in. per 
in. at 77 F and relative humid- 


ity of 50 per cent. O Test data 


ea 





Time- hardening theory 
Strain-hardening theory 
Creep-relaxation function, Equation 4 — 
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Fig. 4—Recovery of 
polyvinyl chloride fol- 
lowing a creep test 
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relaxation test at 77 F 
and relative humidity 
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Recovery following relaxation at 0.008447 in.per in. 
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Points defined by the open and the filled triangles, 
Fig. 3, compare the results of calculations accord- 
ing to the time- and the strain-hardening theories. 
Values of the constants used in Equation 3 come 
from creep tests of a rigid polyvinyl chloride. At 
long times, the computed magnitudes found from 
both theories fall below the test data. 


Conversion Relationships: The simplest relation 
between creep at constant stress and relaxation at 
constant strain would be that both are described 
by the same functional relationship among the vari- 
ables, stress, strain, and time. One such relation- 
ship, Equation 2, has been shown to describe creep 
of many plastics very satisfactorily. To test the ap- 
plicability of this relationship for stress relaxation, 
the strain e may be assigned the constant value of 
the relaxation test and various appropriate values 
of stress o may be calculated from the following 
inverted form of Equation 2: 


o 
e -~ ¢,’ sinh —. 
o, 





o 
m’ sinh 


om 


where the constants ¢,’, oc, m’, om are the values 
determined from the tension-creep tests. 

The results of such calculations are shown by 
the curve in Fig. 3. The agreement between cal- 
culated and test data is close, and better than the 
agreement of test data with the strain and time- 
hardening theories. Thus, the simpler relation yields 
the most satisfactory prediction. To date this re- 
lationship has been found to be in agreement with 
results of tests of a canvas laminate and an oxygen- 
free copper, as well as the polyvinyl chloride. 

The superposition principle’ has been found to 
be the most successful of four theories for predict- 
ing creep resulting from a change in stress. Thus, 
it is reasonable to expect that it may be useful in 
predicting recovery following creep at constant stress. 
For recovery from a stress o, the strain e after re- 
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ral 


moval of load at time t; may be shown to be 


o 
e = [t@ — (t — t,)"]m’ sinh —— (5) 
om 
where t > t;. This relationship employing sinh 
a/om is nonlinear in stress so that superposition is 
not precisely applicable, and Equation 5 ignores the 
question of the path of stress-strain on instantane- 
ous unloading. 
Similarly, the strain on reloading at time te is 
given by 
o 


e = e,’ sinh + 


Ce 


[t» —(t — t,)" + (t — te)"]m’ sinh — (6) 


om 


where (> > bh. 

Equations 5 and 6 can be used to calculate the 
recovery and reloading creep, respectively, follow- 
ing long-time creep. The magnitudes of the strains 
so predicted have been in fair agreement with test 
results. 

Recovery following stress relaxation may be cal- 
culated in the same manner as in a creep test, 
using Equation 5 and the stress existing just before 
the stress is removed. The results of such calcu- 
lations and the correseponding test data are illus- 
trated in Fig. 4. The agreement between the cal- 
culated and actual values is quite satisfactory al- 
though the predicted rate of recovery is greater 
than the observed. 
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Equations for calculating 
properties of 
regular circumscribed 


POLYHEDRONS 





Tetrahedron Hexahedron Octahedron Dodecahedron Icosahedron 












































L 


Sphere Diameter d 
Face Edge Length, | 0.70710d 0.35682d 0.52572d 
Single Face Area, Ar 0.3333d? 0.2165d? 0.2191 d? 0.1197d? 
Sphere Area, Ag Td wd? wd? ad? 
Sphere “Face” Area, Ago 0.3927? 0.2618d? 0.1571d? 


Sphere Volume, Vs 0.52364 0.5236d® 0.5236d 


suoipayAjog 


Enclosed Solid Volume, Vp 0.1666d? 0.3479d8 0.3170d* 
Faces, Nr 4 12 20 


Edges, Nz 6 30 30 





Vertices, Nv 4 20 12 











Example: Determine sphere “face” area Ac for two icosa- d = 10 in, Ac = 0.1571 (10)? = 15.71 sq in. For the 
hedrons, one circumscribed by a 10-in. diam sphere and the other with 1 = 10 in, 1 = 0.5257 d or d = 1/0.5257 = 
other with face edge length | = 10 in. For the one with 10/0.5257. Then, Ac = 0.1571 (10/0.5257)? = 56.84 sq in. 
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The Least 


How can the best line be fitted to error-sprinkled sets of data? 
Statisticians have set up a whole mathematical system to 
answer this question. But the mathematics often seem formid- 
able to engineers and designers. 


This article transforms the method from statistics into a prac- 
tical engineering tool. It also adds new techniques for con- 
sidering the effects of errors in either variable. 


Cc. C. PERRY* 


Research Consultant 
Royal Oak, Mich. 


HE least-squares method, sometimes referred 

to as linear regression, is an effective tool for 

objectively drawing the statistically best line 
through a series of data points assumed to represent 
a linear relationship between two variables. Fig. 1 
is a typical scatter diagram obtained by plotting the 
observed thermal conductivity of brass versus tem- 
perature. The data indicate a linear or near-linear 
relationship between these variables. The equation 
of the best line through the data points provides a 
means for predicting the thermal conductivity from 
the temperature. 

The least-squares method is an arithmetical tech- 
nique for determining the location and slope of a line 
such that the sum of the squared distances by which 
the individual data points deviate from the line is 
a minimum; hence the name least squares. Validity 
of this method depends upon the assumption that 
the deviations are random in nature and follow 
the normal distribution law. 

Beginning with the usual case, in which all errors 
are assumed tobe in the Y variables, this article 


*Also Associate Professor, Wayne State University, Detroit, Mich. 
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sets forth techniques for handling a regression of Y 
on X. Similar techniques are added for handling 
cases where: 1. Errors are assumed to be entirely in 
the X variable (regression of X on Y). 2. The line 
must pass through the origin. 3. Errors are dis- 
tributed between both variables. A short-cut graphi- 
cal method is also included. 


Errors in Dependent Variable: Ordinarily, it is 
convenient to minimize the sum of the squared de- 
viations in only one of the variables, Common pro- 
cedure assumes that the measurements of the inde- 
pendent variable X are precise, and that random 
errors exist in the dependent variable Y, Fig. 2. For 
the data in Fig. 1, this condition presumes that the 
temperature of the brass is measurable to a high de- 
gree of accuracy, while the thermal conductivity re- 
flects the presence of one or more random variables. 

Slope m and intercept b of the statistically best 
line 


Y=mX+b (1) 


are calculated from 





“YX — (¥) (X) 
m= — — (2) 
x2 — (X)2 


b= Y — mx (3) 





where the symbols represent the specific quantities 
demonstrated by the arithmetical operations in the 
bottom line of Table 1. 

Equation 3 illustrates a salient feature of the least- 
squares line. That is, the line always passes through 
the centroid of the data points, X, Y. When one 
wishes quickly to draw a line through scattered 
data “by eye,” he can improve accuracy of the line 
by simply averaging the data for the X and Y vari- 
ables, respectively, by plotting the point defined by 
these average co-ordinates, and by drawing the 
line through this average point at what aprears to 
be the best slope. 


Errors in Independent Variable: Once in a while 
the data for the dependent variable Y are unusually 
accurate and the random errors occur in the inde- 
pendent variable X. Equations | and 3 still apply, 
but the slope m of the statistically best line is com- 
puted from 

¥? — (Y)2 
m = —— — (4) 
XY — (X)(Y) 





This procedure minimizes the sum of the squared 
deviations in the X variable. The lines defined by 
both Equations 2 and 4 pass through the centroid 
of the data points, but at different slopes. Equation 
2 corresponds to a regression of Y on X, and Equa- 
tion 4 to a regression of X on Y. 

Consider the problem of measuring bearing friction 
versus the viscosity of the lubricant as illustrative 
of conditions wherein the dependent variable is the 
more reliable. Friction-measuring equipment can be 


refined to almost any degree desired—and can 
readily be made to produce data accurate to within 
1 per cent or less. Viscosity of the lubricant, how- 
ever, is difficult to measure precisely. Viscosity is 
extremely temperature-dependent, ‘changing as the 
lubricant flows through the bearing. It also changes 
with pressure if pressures in the bearing are high. 
Furthermore, the lubricant may exhibit non- 
Newtonian characteristics in regions of high shear- 
strain rate. The factors that affect viscosity, com- 
bined with the general inaccuracies of viscosity meas- 
urement, obviously cause errors in the independent 
variable. Presuming that the errors in the inde- 
pendent variable are normally distributed, a least- 
squares regression of X on Y is appropriate. 


Best Line Through the Origin: It may be known 
from the nature of an experiment or from physical 
phenomenon that the line should pass through some 
point—as the origin. A least-squares line obtained 
from Equation 2 or 4 rarely passes exactly through 
the origin. But the equation of the line through the 
origin for which the sum of the squared deviations 
is a minimum is the equation of the best line through 
the origin, 

Y=mxX (5) 
where 

m = — 

x2 

for a regression of Y on X, and 
y2 
YX 


m — 


for a regression of X on Y. 
Since these lines pass through the origin, they 





Fig. 1—Scatter diagram and 
least-squares line for thermal 
conductivity of brass versus 
temperature. » 


-ft-deg F) 


Fig. 2—Regression of Y on 
X by minimizing the sum of 
the squared deviations in the 
Y direction. 
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are completely determined by their respective slopes. 
These lines do not necessarily pass through the 
centroid of the data points, nor do they exhibit the 
absolute minimum sum of squared deviations. 

Both the true least-squares line and the best line 
through the origin can be computed for any partic- 
ular case. If they are nearly coincident and it is 
known for certain that the correct line should in- 
tersect the Y axis at the origin, no further analysis 
is required. If the two lines are significantly dif- 
ferent, some anomaly in the data is indicated; it 
may be necessary to refine the experimental tech- 
niques before attempting to state the relationship 
between the two variables. 


Errors in Both Variables: Practical engineering 
applications arise wherein both the X and Y vari- 
ables are subject to significant errors. This presents 
a complex problem, and one on which the statisti- 
cians themselves are by no means in complete agree- 
ment. The principal criterion for deciding how to 
draw the line in such a case depends upon the ulti- 
mate use of the line. Two types of usage are: 1. for 
predicting the magnitude of one variable from ar- 
bitrary values of the other. 2. for obtaining the slope 
as a constant in a general functional relationship. 

An example of the former type would be a least- 
squares line relating Brinell hardness to tensile 
strength for the purpose of estimating tensile strength 
from a simple, essentially nondestructive, hardness 
test. The second type can be _ illustrated by the 
construction of a least-squares line through stress- 
strain data to determine the statistically best modulus 
of elasticity. 





When both variables are in error, and the line 
is to be utilized for prediction purposes, a conven- 
tional regression of Y on X (Equations 2 and 3), 
or X on Y (Equations 4 and 3), should be used. If 
predicting Y from X, then a regression of Y on X 
is ordinarily correct, and vice versa. If, however, 
the statistically best slope is desired for insertion into 
a functional relationship, a different analysis is in 
order. 

It might be presumed that for errors in both vari- 
ables the sum of the squared deviations normal to the 
line should be minimized. This, however, implicitly 
assumes that the errors in the X and Y variables are 
equal, which is not generally true. Of the many 
methods which have been proposed for determining 
the best slope to be inserted in a functional rela- 
tionship, the Lindley method is described here.’ 

As before, the form of the equation of the line 
is 

Y=mX+b (1) 
where 

m=60+ Vee+k 
and 

Y? — (¥)2 — k[X? — (X)?] 
2[xY — (X)(Y¥)] 





in which the ratio of error variances, 


k= = (9a) 
e,7 

The slope can be calculated directly from the 

original data with a few simple calculations once 

k, the ratio of error variances, is known or estimated. 

The latter ratio can be obtained by any of several 


1References are tabulated at end of article. 


Fig. 3— Graphical con- 
struction of least squares 
line for regression of Y 
on X. (Courtesy, S. I. 
Askovitz, M.D., Ref. 4) 
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procedures: Calculation by standard statistical meth- 
ods from repeated measurements of the X and Y 
variables, analysis of experimental uncertainties by 
the Kline-McClintock method,? or outright estimate 
from experience. 

The line calculated from Equations 8 and 9 will 
always pass through the centroid of the data points, 
and it will fall somewhere between the line for a 
regression of Y on X and that for a regression 
of X on Y. 


Nonlinear Data: The least-squares method need 
not be restricted to linear relationships. If data 
which are distinctly nonlinear on rectangular co- 
ordinate paper can be transformed to apparent 
linearity by plotting on logarithmic or semiloga- 
rithmic graph paper, the method can still be used. 
In the first instance, the equation of the line will 
take the form 


Y = axm (10) 


Or, taking logarithms of both sides, 


log Y = loga + mlog X (11) 


which can be looked upon as a form of Equation 1, 


Y’ = mX’ +b (12) 


where Y’ = log Y, X’ = log X, and b = log a. 

The solution is then identical to those already de- 
scribed. After determining the slope m and the in- 
tercept b from Equation 12 by a regression of Y on 
X, X on Y, or by the Lindley method, according 
to which is appropriate for the case at hand, the 
coefficient a and exponent m of X are calculated as 


for Equation 12 and substituted into Equation 10. 

Similarly, if the data are linearized by plotting 
on semilogarithmic graph paper (with, for example, 
the logarithmic scale on the ordinate), the equation 
of a straight line has the form: 


Y = aemx (13) 


Taking logarithms of both sides, 


log Y = loga + mX (14) 


Or, in the form of Equation 1, 
Y’=>mX +'b 


where Y’ = log Y, and b = log a. 

The appropriate least-squares line is obtained 
from Equation 15 as before and the coefficient and 
exponent of Equation 13 are readily calculated. 

These methods for treating nonlinear data actu- 
ally minimize the sum of the squared deviations in 
the logarithms of the data, rather than in the data 
proper. In some instances, such as the finite-life 
region of an S-N diagram for steel, this procedure is 
quite correct. There is considerable evidence to dem- 
onstrate that the deviations in the logarithms of 
fatigue lives are normally distributed. The same 
may not be true for other cases, but statisticians 
generally concede that the least-squares method 
can be applied to exponential equations without 
serious error. 

The least-squares principle can also be used to 
determine the coefficients of nonlinear equations of 
the form 


Y=A+BX + CX2 + DX3 + 


Inasmuch as the nonlinear form is long and involved 


(15) 


(16) 


Table 1—Brinell Hardness Versus Tensile Strength 





Brinell Hard- 
ness No. 
(Bhn X 1071)* 


Tensile Strength 
(psi X 10°8)* 





Y 





79.0 
83.6 
81.0 
88.4 
86.5 
94.7 
101.0 
100.0 
101.5 
103.3 
110.8 
112.0 
110.6 
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in comparison with the linear forms, the arith- 
metical details of calculating the coefficient in Equa- 
tion 16 are not covered here. They are described 
in many basic statistics books.* Best-fit empirical 


equations can be obtained for most instances of 


curvilinear data by one of the three methods—Equa- 
tion 10, 13, or 16. 


Short-Cut Graphical Construction: There is a 
quick and convenient technique for constructing a 


least-squares line graphically with no calculations 
whatsoever.* This method requires, for a regres- 
sion of Y on X, only that the data points be taken 
in uniform increments of the X variable. Such a 
condition can often be met without difficulty in 
experiments involving a controlled independent 
variable. 

To construct the least-squares line, the data are 
first plotted in the ordinary manner. Then a light 
construction line is drawn between the first and 
second data points, Fig. 3. If the increment between 
X values is called AX, an index mark is made on 





Scale on right 








Stress (psi x 10 >) 
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Cycles of Stress 





NS x Scale on right 
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Step 4—Draw the least- 
squares line through A 
and B, 





Stress (psix!O-) 


Step 3—Repeat the 24/3 
construction for the points in 
reverse order to establish 
point A. 





Step 2—Use the 24/3 con- 
struction to establish point 
B on the least-squares line. 








Step 1—Plot the test data 
for equal increments, 4, of 
one variable, namely, stress 
level in this example. 








Fig. 4—Four-ste 


graphical construction of least-squares 


line for finite-life portion of S-N diagram. 
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the construction line at a horizontal distance of 
2Ax/3 from the first data point. A new line is 
then constructed from the index mark to the third 
data point. 

Moving along the latter line a horizontal distance 
of 2Ax/3 from the first index mark, a second mark 
is made. Another line is now constructed from the 
second index mark to the fourth data point, and 
so on. This process is continued until no more 
index marks can be made. The last mark (B, Fig. 3) 
is then one point on the least-squares line. 

Starting now from the last original data point, 
and working backward with the same technique, 
a second point (A, Fig. 3) on the least-squares line 
is determined. The line can be drawn through 
these two points. The line thus obtained will pass 
through the centroid of the data points and will 
minimize the sum of the squared deviations in the 
Y variable. The centroid will be located midway 
between the two determining points A and B. 

This article has described the construction of 
least-squares lines without comment on the analysis 
of such lines. Once the least-squares line has been 
determined, the correlation coefficient should be 
calculated and tested for significance. The con- 
fidence limits for the slope of the line can be com- 
puted, as can the confidence limits for the values 
of the dependent variable estimated from the line. 


Example 1—Simple Regression of Y on X: The 
first two columns of Table 1 show data observed in 
an attempt to correlate the tensile strength of 
steel with Brinell hardness. The remaining columns 
include the arithmetical operations necessary for 
substituting into Equations 2 and 3. Even though 
the present example may contain sizable errors in 
both variables, a regression of Y on X is performed 
because of the intent to use the line for predicting 
tensile strength from Brinell hardness number. 
From Equation 2, 


2059.46 — 20.42 x 99.12 
425.38 — (20.42)2_ 





4.22 
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From Equation 3, 


b = 99.12 — 4.22 X 20.42 = 12.95 
Substituting m and b into Equation 1 and decoding: 
Tensile strength = 422 (Brinell hardness number) 
+ 12,950 


Example 2—Functional Relationship with Both 
Variables in Error: From the observed data in the 
first two columns of Table 2 it is desired to deter- 
mine the best estimate of the modulus of elasticity, 
E, for a certain alloy at cryogenic temperatures. To 
use the Lindley method, an estimate of the ratio of 
error variances is first required. Assume that on the 
basis of previous experience with the particular equip- 
ment employed for this experiment, the engineer esti- 
mates the expected maximum error in stress measure- 
ment to be 200 psi, and in the strain measurement, 
25 microinches per inch. As an approximation, 
which will not affect the results seriously, he further 
assumes that the error variances are proportional to 
the squares of the expected errors. 


Thus, 
4X 104 


~ 6.25 X 10-10 


When the data are coded as in Table 2, the 
errors and error variances change correspondingly: 
e, ~ 2.5; e, © 2.0; and k ~ 0.64. From Equations 8 


and 9 
__ 58,506.77 — (215)? — 0.64[7,093.444 — (77.222)?) 





~ 2[19,410.55 — 77.222 X 215) 


= 1.168 
m=-6+ V 62+ k = 2.58 


By definition, the modulus of elasticity E is the 
unit stress divided by the unit strain, that is, the 
slope m. Decoding m by multiplying by 10° 


E = 25.8 X 10° psi 
Example 3—Graphical Method: Fig. 4 illustrates 


in four steps the process of graphically constructing 
the least-squares line through the finite life portion 





of an S-N diagram for fatigue of steel. Once fa- 
miliar with the technique, little or none of the 
formal construction is necessary. 

The least-squares line in Fig. 4 minimizes the 
sum of the squared deviations in the logarithm 
of the fatigue lives, on the assumption that the de- 
viations in life are log-normally distributed. This 
constitutes a conventional regression of the de- 
pendent variable (fatigue life) on the independent 
variable (stress). Note that the individual data 
points in Fig. 4 can be the averages for several 
specimens at each stress level, as long as the same 
number of specimens is tested at each stress. The 


Tips and Techniques 


inherent requirement of the graphical method— 
that the independent variable be changed in uni- 
form increments—can be met easily in this instance 
by setting the loads on the fatigue machine cor- 
respondingly. 
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Metal Bend Allowances 


This useful nomogram for finding bend allowances 
for low-carbon steel sheet and plate is based on 


T t 
p= o(r+t) 
180 3 


where L = length of flat stock, in.; r = inside radius, 
in.; t = thickness, in.; and 6 = angle, degrees. 


10 20 30 


Example: Find bend allowance for a 1/-in. plate 
for a 90-degree bend with 1.0-in. inside radius. 

From value of t = 0.25 in. on the thickness scale 
at the left, draw a line through r = 1.0 on the radius 
scale, to intersect the zero (reference) line. From 
the intersection draw a horizontal line to the 90- 
degree angle line. From that point, draw a vertical 
line to the L scale. L = 111/16 in—Gasrietr A. 
Demeter, Allied Design, New York. 
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Fifth Design Engineering Show and Conference 


At the Coliseum, New York 
May 23-26, 1960 


Conference Hours: 


May 23: 9:45 a.m. to noon 
May 24, 25, 26: 9:30 a.m. to noon 


Show Hours: 


Noon to 5:30 p.m. 


Fees: For the Show—$2, payable at the Regis- 
tration Desk 


For the Conference—$5 for ASME members, 
$10 for nonmembers; also includes admittance 
to the Show 


On the following pages: 
New Products to be Exhibited 
Conference Program 


Exhibitors Listed Alphabetically 
Floor Plans of the Coliseum 
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Ideas . . . off the shelf 


If your design problem is 
missiles or mixers 
washing 


clocks or cars... 
. toasters or tractors .. . 
machines or welders— 
then you want all the information you 
can get on 
gears and gaskets . . . fasteners and 
finishes . . . switches and speed re- 
ducers . . . transmissions and tubing. 
One place where you can look at 
components and materials, observe meth- 
ods, and talk to experts who can help 
solve your problems is the Design En- 
gineering Show and Conference, being 
held for the fifth time this year. 
Whether you’re going to the Show 
or not, here is a preview. Bound copies 
of this Show Guide will be available at 
Macuine Desicn’s booth, No. 1216. 
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EXHIBITORS 


Boston Gear Works 
Aeroquip Corp. 


Raybestos-Manhattan 
Inc. 


Skinner Electric Valve 
Div., Skinner Chuck 
Co. 


Camloc Fastener 
Corp. 


International Nickel 


Co. 
Falstrom Co. 
L & L Mfg. Co. 


American Metal-Cli- 
max Inc. 


Heli-Coil Corp. 
Landis & Gyr 


A. Schrader’s Son 
Div., Scovill Mfg. Co. 
Inc. 

Dodge Mfg. Corp. 


Masland Duraleather 
Co. 

Associated Spring 
Corp. 

Prudential Industries 
Inc. 

Measurements Re- 
search Co. 

Atlas Precision Prod- 
ucts Co. 

Atlas Chain & Mfg. 
Co. 

Morse Chain Co. 

S K F Industries 


Aluminum Co. of 
America 


2032 Impact extrusions of aluminum pow- 

der metal (APM impacts) offer high 
strength for high-temperature applications, such 
as missiles. Aluminum Co. of America 
Circle D-1 on Orange Card 


forms to NEMA standards. Direct 
coupling is thus possible, eliminating misalign- 
ment and, therefore, wear. Morse Chain Co. 
Circle D-2 on Orange Card 


193] “C" flange gearmotor reducer con- 
» 


1808 Small size motorized speed reducers 
for in-line drives are for the 1/6 to 

Y2-hp motor range. Horizontal or vertical base, > 
or shaft mounting is possible with Optimount 
reducers. Boston Gear Works 
Circle D-3 on Orange Card 


1834 Easy liner replacement is a feature 

of bronze-bushed pillow block for 
applications involving shock loads, high tem- 
peratures, or corrosive conditions. Worn bush- 
ing can be replaced without removing the bot- 
tom half of the housing. Split journal bearings, 
rigid pillow blocks, and angle pillow blocks 
are available. Dodge Mfg. Co. 


Circle D-4 on Orange Card 
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1823 Flange-type hydraulic fittings are 
claimed to withstand pressures greater 
than the tubing or piping they connect. Fittings 
are made of welded machined steel, with SAE 
bolt-spacing design, and O-ring seals. Various 
standard outlets are available, including flared 
tube, male and female dryseal pipe, and weld- 
socket styles. L & L Mfg. Co. 
Circle D-5 on Orange Card 


193? Sealed tapered roller bearings are 
available in single and double-row 
types. Applications of Tyseals include farm im- 
plements, conveyors. SKF Industries Inc. 


Circle D-6 on Orange Card 


1813 Three-way valves for use with medium- 
size cylinders are available in nor- 
mally open, normally closed, directional con- 
trol, and multi-purpose types. Orifice sizes 
are 3/32, 1/8, and 5/32 in. Body ports are 
V4 in. NPTF; sleeve ports, Yg in. NPT. Maxi- 
mum pressure differentials are up to 250 psi. 
Skinner Electric Valve Div., Skinner Chuck Co. 


Circle D-7 on Orange Card 


1810 V-type packing rings of Teflon im- 

pregnated asbestos fabric can be used 
on hydraulic and pneumatic equipment. No. 
1250 Vee-Flex rings withstand 500 F. Pressure 
increase caused by tightening of the gland does 
not create correspondir.g excessive friction and 
extrusion. Raybestos-Manhattan Inc. 


Circle D-8 on Orange Card 
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EXHIBITORS 


1901 


1903 


1905 
1907 


1913 


1915 
1921 
2000 


2002 


2003 


2004 


2005 


2013 
2015 


2016 
2020 
2023 


922 


Arthur Tickle Engi 
neering Co. 


Martin Engineering 
Co. 


Hilliard Corp. 
McGill Mfg. Co. 


Inc. 


National Vulcanized 


Fibre Co. 
Dow Corning Corp. 
Reynolds Metals Co. 


Ductile Iron Div., In- 
ternational Nickel Co. 


Lamson & Sessions 
Co. 


Stahlin Brothers Inc. 


Plastics Div., East- 
man Chemical Prod- 
ucts Co. 


Kaiser Aluminum & 
Chemical Corp. 


Coating Products 


Owens-Corning Fiber- 
glas Corp. 


Waldes Kohinoor Inc. 
Superior Tube Co. 


Reliance Electric & 
Engineering Co. 


2026 


2031 


2100 


2102 
2103 


2104 





Doehler-Jarvis Div., 
National Lead Co. 


Sier-Bath Gear & 
Pump Co. Inc. 


Burling Instrument 
Co. 


Dixon Sintaloy Inc. 


Anchor Plastics Co. 
Inc. 


National Tube Div., 
United States Steel 
Corp. 


Link-Belt Co. 
Syntron Co. 
Heim Co. 


Thomson Industries 
Inc. 


Rohm & Haas Co. 
Dobeckmun Co. 


Standard Pressed 
Steel Co. 


Materials in Design 
Engineering 


Sweet's Catalog Serv- 
ice, Div. of F. W. 
Dodge Corp. 


Republic Steel Corp. 


1903 Vibration inducer BD-10 weighs 41/2 
oz, will operate on 5-psi air. Vibra- 

tion is generated by a rolling ball driven in 
an orbit on replaceable, precision-ground steel 
raceways. Mounting in any position is by 
means of a single bolt. Martin Engineering Co. 
Circle D-9 on Orange Card 


190 Rocker-actuated switches have flush 
or offset two-hole mounting. Elec- 

trical ratings are: 20 amp, 125 v ac, 12 
hp; 10 amp, 250 v ac, 2 hp. Choice of cir- 
cuitry is wide; special adaptations also can 
be engineered. McGill Mfg. Co. Inc. 
Circle D-10 on Orange Card 


1913 Flame-resistant material designed for 
printed circuits can replace more ex- 

pensive epoxy paper materials in such applica- 
tions as computers and telephone equipment. 
Phenolite grade XXXPC-476 combines cold- 
punching XXXPC properties with flame resist- 
ance. National Vulcanized Fibre Co. 
Circle D-11 on Orange Card 


1915 Single-component fluid silicone rubber 

does not require premixing. Silastic 
RTV 731 flows readily and is easy to work; 
once in place, it will not flow, slump or sag. It 
forms a tack-free skin in less than an hour at 
room temperature. Dow Corning Corp. 


Circle D-12 on Orange Card 
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2002 Prevailing torque lock nuts — Stover 
automation nut, thin (jam) nut, and 
flange nut—require only about 75 per cent the 
tightening torque as comparable standard nuts 
for the same clamping force. They can also 
be drawn up tighter. Resistance to shock and 
vibration is high. Lamson & Sessions Co. 

Cirele D-13 on Orange Card 


200 Preformed corner and T sections for 

use with Panel Chanel wiring race- 
ways facilitate construction of wiring networks. 
Included are Reducing Redi-Tees, which con- 
nect ducts of different sizes. Sidewalls are 
notched so that covers of sections butt to- 
gether. Stahlin Brothers Inc. 


Circle D-14 on Orange Card 


2124 Miniature clinch nuts provide blind 
fastening. Nuts are designed for 
applications which involve thin-section mate- 
rials. Standard Pressed Steel Co. 
Circle D-15 on Orange Card 


710 Multicolor extrusions are made for 
dial scales, moldings, and other deco- 
rative effects. Twin-Tint extrusions combine two 
opaque or transluscent colors or clear plastic 
plus another color. Second color is an integral 
part of the extrusion. Anchor Plastics Co. 
Circle D-16 on Orange Card 








2713 Hydraulic gear pumps have special 
“ alloy tin-aluminum bearings, double- 
lip shaft seals, hardened and ground steel 
gears and shafts, and aluminum bodies. Capac- 
ities range from 0.7 to 140 gpm at 2000 rpm 
and 2000 psi. Wooster Div., Borg-Warner Corp. 


Circle D-17 on Orange Card 


2917 Mercury plunger relay rated 100 amp 
at 115 v ac is capable of handling 
a full 12-kw tungsten lamp load. Contacts 
of Model 100 are hermetically sealed and en- 
capsulated. Ebert Electronics Corp. 


Circle D-18 on Orange Card 


2716 One size of preinsulated splice cap 

fits a wide range of electrical wire 
sizes. Cap is made of transparent nylon to 
facilitate inspection, is easy to test, and is 
approved for 1000 v in fixtures operating to 
221 F. Buchanan Electrical Products Corp. 


Circle D-19 on Orange Card 


2317 High capacity in small space is pro- 
vided by Super-Wedge V drive. Belt's 
deep side walls have full contact with narrow 
grooves of small-diameter sheave for maximum 
pulling power. Belt is static-conductive and 
oil-resistant. Maurey Mfg. Co. 
Circle D-20 on Orange Card 


2415 Fixed-field clutch-brake combination 
oa eliminates slip rings and brushes of 
rotary-field clutch brake. It is used for index- 
ing or control of intermittent motion in such 
applications as tape drives in computers or 
paper-feeding in high-speed printing equip- 
ment. Simplatrol Products Corp. 

Circle D-21 on Orange Card 


290 Dual-wheel, self-aligning caster has 
load rating of 2500 Ib at 10 mph. 
Model 18-10X4 has two 10 by 4-in. press- 
on rubber tires, roller bearings, and four- 
position lock. Faultless Caster Corp. 

Circle D-22 on Orange Card 
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2200 Up to 5-deg angular misalignment 
can be tolerated by Series X coup- 
ling. Bore sizes range from 114 to 41/2 in., 
and couplings will take from 31/2 to 210 hp 
per 100 rpm. John Waldron Corp. 

Circle D-23 on Orange Card 


2207 Tapered roller-bearing pillow block 
has malleable iron housing, which is 
unbreakable, compact, and lightweight.  Ec- 
centric locking collar grips shaft firmly even 
under shock load. Sizes are for 1 3/16 to 
4-in. shafts. Browning Mfg. Co. 

Circle D-24 on Orange Card 


223 Canted-leg drafting table maintains 
stability while eliminating structural 
members. CL-100 table is wood; steel drawers 
have wood fronts. Reference drawer is extra 
deep. Linoleum-covered board adjusts from 
0 to 40 deg. Four board sizes and two heights 
are available. Hamilton Mfg. Co. 
Circle D-25 on Orange Card 


? 419 Copper expansion joint absorbs up to 
1% in. pipeline expansion and 1/2-in. 
contraction. It operates at pressures to 150 
psi and in the temperature range of 30 to 
260 F. Rotherm Engineering Co. Inc. 
Circle D-26 on Orange Card 


? 4? Thin-section stock bearings in 90 sizes 
have 4 to 12-in. bores. Deep-groove, 

ball radial construction and one-piece bronze 
snap-over separator are employed for optimum 
operation. Kaydon Engineering Corp. 
Circle D-27 on Orange Card 
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2200 
2202 
2204 


2206 
2207 
2212 
2213 


2215 
2216 
2216 


2217 


2219 
2225 
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2230 
2231 
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2235 
2315 
2316 
2317 
2318 
2319 


2320 


2321 
2322 
























































John Waldron Corp. 
Faultless Caster Corp. 
Cleveland Graphite 
Bronze Co. 

Garlock Packing Co. 
Browning Mfg. Co. Inc. 
General Fireproofing 
Warner Automotive 
Div., Wooster Div., 
Borg-Warner Corp. 
Sanders Associates 
Inc. 

Buchanan Electrical 
Products Corp. 

A’ G’' A Div., Elastic 
Stop Nut Corp. of 
America 

Ebert Electronics 
Corp. 

Arvin Industries Inc. 
Cullman Wheel Co. 
Meehanite Metal 
Corp. 

Hamilton Mfg. Co. 

M. H. Rhodes Co. 
Newark Wire Cloth 
Co. 

Acme Steel Co. 
Sigmamotor Inc. 
Veeder-Root Inc. 
Maurey Mfg. Co. 
Chicago Allis Co. 
Sterling Precision 
Corp. 

Westline Products 
Div., Western Litho- 
graph Co. 

Nice Ball Bearing Co. 
Stacor Equipment Co. 












































Vibro-Plus Products 
Inc. 

Groov-Pin Corp. 
Cobalt Information 
Center 

Cramer Controls Corp. 
Casting Engineers 
Div., Consolidated 
Foundries & Mfg. 
Corp. 

MM Enclosures Inc., 
affiliated with A & P 
Metal Products Mig. 
Corp. 

Edwin L. Wiegand Co. 
Simplatrol Products 
Expanded Metal 
Dept., Penn Metal Co. 
Lignum Vitae Prod- 
ucts Corp. 

American Nickeloid 
Co. 

Boyle Engineering 
Laboratory Div., Roth- 
erm Engineering Co. 
Inc. 

O'Sullivan Rubber 
Corp. 

Flexonics Corp. 
Wittek Mfg. Co. 
Instrument Specialties 
Co. Inc. 

Kaydon Engineering 
Corp. 

Malayan Tin Bureau 
Simmons Fastener 
Corp. 

Gries Reproducer 
Corp. 

Ramsey Corp. 








1121 Spin-on application of Whiz-Lock nuts, 
which require wrenching for only a 

final turn, saves time in assembly.  Spiral- 
grooved serrations on underside of nut provide 
a firm grip-—removal torque is 25 per cent high- 
er than on-torque. MacLean-Fogg Lock Nut Co. 
Circle D-28 on Orange Card 


1126 High-temperature laminated plastics, 
grades ARF-HT and G3-HT, can be used 
at 500 F. ARF-HT has an asbestos mat rein- 
forcement, and G3-HT has a glass fabric rein- 
forcement; both have modified phenolic resin 
binders. Sheets and strips are available, and 
tubes can be supplied. Synthane Corp. 
Circle D-29 on Orange Card 


1116 Liquid-spring shock absorber produces 
spring action by compressing liquid 
between sealed area at stud head and sealed 
area of tubular piston. Model 1040SS Liquid 
Sprink Shok provides a compression of 6000 
lb and a restoring ‘‘spring’’ force at end of 
stroke Taylor Devices Inc. 
Circle D-30 on Orange Card 


171 Thin-wall threaded inserts are easy to 
install. Internal thread lock of preci- 

sion Slimsert is flexible and does not damage 
the bolt or insert. Sizes from No. 10 through 
Yo in. are available. Rosan Inc. 
Circle D-31 on Orange Card 


1340 Hydraulic control for winder drive 
maintains an internal balance of 
torque between the hydraulic circuit and the 
roll being wound. Temco winder is suitable 
for use with paper, plastics, textiles, rubber, 
metal, and wire. Sealol Corp. 


Circle D-32 on Orange Card 


| ] 34 Vane-type spark arrestor employs cen- 
trifugal action to trap particles of in- 
candescent carbon in engine exhaust. Various 
sizes are available to fit mobile or stationary 
engines having from 150 to 1200 cu in. dis- 
placement. Air-Maze Corp. 
Circle D-33 on Orange Card 
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12716 Machine Design invites al! show visitors 
to stop in, talk to the editors, browse, 


or simply rest. 


1230 Automatic dispenser system uses air 
instead of a pump to dispense two or 
more liquids separately and in specified phases 
of a cycle. Liquids do not touch any of the 
moving ports. Detroit Controls Div., 
American Radiator & Standard Sanitary Corp. 
Circle D-34 on Orange Card 


| 236 Expandable-compressible connector for 
tubing handles axial, radial, dual 

radial, and shear movement while convey- 
ing liquids and gases. AX tubing is made 
in stainless steel and other alloys, un- 
braided and braided, in sizes to 14 in. ID. 
Anaconda Metal Hose Div., American Brass Co. 
Circle D-35 on Orange Card 


1129 First commercial quantities of Merlon 
are available. This polycarbonate 
resin offers high mechanical and dielectric 
strength, low water absorption, high heat sta- 
bility, and cold strength. | Mobay Chemical Co. 

Circle D-36 on Orange Card 





1226 Heating-el t support is provided 
by a Speed Clip. Holding a ceramic 
insulation ring in its spring arms, it snaps into 


mounting holes. Tinnerman Products Inc. 
Circle D-37 on Orange Card 


1217 Miniature junction-terminal bushing is 
used with standard 2/16-in. solderless 
wire terminations. It snaps into a chassis hole 
to provide insulated, quick-disconnect access. 
Five colors, as well as black and white, are 
available. Heyman Mfg. Co. 
Circle D-38 on Orange Card 
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EXHIBITORS 


1114 
1115 
1116 
1117 


1121 


1122 
1124 
1125 


1126 
1127 


1129 
1130 


1134 
1136 


1137 


1215 
1216 


Eriez Mfg. Co 

A-F Engineering 
Taylor Devices Inc. 
United States Plywood 
Corp. 

MacLean-Fogg Leck- 
nut Co. 

Rigidized Meials Corp. 
Weckesser Co. 
Amplex Div., Chrysler 
Corp. 

Synthane Corp. 


Beemer 
Co. 
Mobay Chemical Co. 
American Laubscher 
Corp. 

Air-Maze Corp. 
Fawick Airflex Div., 
Fawick Corp. 
Industrial Equipmeni 
News (Thomas Pub- 
lishing Co.) 

Rosan Inc. 

MACHINE DESIGN, 
Automation, Foundry, 
New Equipment Di- 
gest, Steel (Penton 
Publishing Co.) 


Engineering 


1217 
1221 
1224 
1225 


Heyman Mfg. Co. 
Laminated Shim Co. 
Linemaster Co. 


Electrical Manutfactur- 
ing, Space/Aeronau- 
tics (Conover - Mast 
Publications) 


Tinnerman 
Inc. 


Products 


Roehlen Engraving 


Works 


Detroit Controls Div., 
American Radiator & 
Standard Sanitary 


Hitchiner Mfg. Co. 
Star Expansion Indus- 
tries Corp. 


Anaconda Metal Hose 
Div., American Brass 
Co. 
Celanese Corp. of 
America 
Alloy Products Corp. 
Zenith Electric Co. 
Mechanical Goods 
Div., Royalite Div., 
= States Rubber 
0. 


Sealol Corp. 























































































































EXHIBITORS 


1102 


1104 


1106 
1107 


1108 
1109 
1111 


Revere 
Brass Inc. 


Dynamic Gear Co. 
Inc. 


Thomas & Betts Co. 


Glass Laboratories 
Inc. 


Copper & 


Coors Porcelain Co. 
Lee Spring Co. 


Applied Hydraulics & 
Pneumatics, Power 
Transmission Design, 
Precision Metal Mold- 
ing, Welding Design & 
Fabrication (Industrial 
Publishing Corp.) 


Industrial Controls 

Div., Micro Switch 

Div., Minneapolis- 

"ifiraae Regulator 
. 


Cerro De Pasco Corp. 


Hungerford 
Co. 


Plastics 


Dixon Corp. 
E. H. Houghton & Co. 
PIC Design Corp. 


Southco Div., South 
Chester Corp. 


Plastics World (Cle- 
worth Publishing Co.) 


Valcor 


Engineering 
Corp. 


New Hermes Engrav- 
ing Machine Corp. 
Rosan Inc. 

Stratoflex Inc. 


Pressco Casting and 
Mfg. Corp. 


A M P Inc. 


1304 


1305 
1309 


1321 
1342 
1400 


1401 
1402 
1403 


1404 


1405 
1408 


Canadian Govern- 
ment Exhibition Com- 
mission 

Kennametal Inc. 
International Packings 
Corp. 

LaSalle Steel Co. 
Lancaster Glass Co. 
Mycalex Corp. of 
America 

Mead Specialties Co. 
O'Neil-Irwin Mig. Co. 
B. F. Goodrich Avia- 
tion Products 
Industrial Tectonics 
Inc. 

Mueller Brass Co. 
Haynes Stellite Co., 
Union Carbide Metals 
Co., Union Carbide 
Plastics Co. (Union 
Carbide Corp.) 
Elastomer Chemicals 
Dept., E. I. du Pont de 
Nemours & Co. Inc. 
Film Dept., E. I. du 
Pont de Nemours & 
Co. Inc. 
Polychemicals Dept., 
E. I. du Pont de Nem- 
ours & Co. Inc. 
Automatic Switch Co. 
Orchem Dept.-Freon 
Div., E. I. du Pont de 
Nemours & Co. Inc. 
Potter & Brumfield 
Mfg. Co. 

Lovejoy Flexible 
Coupling Co. 
Saginaw Steering 
Gear Div., General 
Motors Corp. 


Hunter Spring Co. 


121 Shock-resistant fastener consists of 
standard Lion No. 2 quarter-turn stud 

and retainer, with the spring in a special 
mounting assembly. A Y2-in. thick neoprene 
rubber boss is bonded to an aluminum plate, 
and the closure spring is bonded into the rub- 
ber boss. Fastener absorbs shock and prevents 
rattles. Southco Div., South Chester Corp. 
Circle D-39 on Orange Card 


1208 Miniature right-angle gearboxes, 7/g x 
1% x 2 in., are assembled with preci- 

sion ball bearings. Precision 2 miter gears 
offer maximum backlash to better than 10 
min. PIC Design Corp. 
Circle D-40 on Orange Card 


] 471 Toughness, resiliency, and _ rigidity 
of Delrin acetal resin are retained 
under adverse conditions of temperature and 
humidity, under stress, and during exposure 
to most solvents. Compositions for general- 
purpose molding and extrusion are available. 
E. |. du Pont de Nemours & Co. Inc. 
Circle D-41 on Orange Card 


| 400 Commutator plate made of Supramica 
555 Ceramoplastic is a 450-contact, 
three-pole model. 


Mycalex Corp. of America 
Circle D-42 on Orange Card 


1512 Tube shape of new Neg-ator constant- 
torque mechanical spring motor per- 

mits mounting in drums, tubes, etc. One model, 
approximately 2-in. in diam and 8-in. long, 
develops constant torque of 6 Ib-in. through 
50 revolutions of the output pulley at all posi- 
tions of cable extension. Hunter Spring Co. 
Circle D-43 on Orange Card 


110 Color-clad aluminum sheet, coated 
with vinyls, alkyds, acrylics, epoxies, 

or organisols, is available in coils ready for 
drawing, bending, forming, or stamping. Vari- 
ous colors, patterns, and textures are possible, 
and the sheet can be coated on one or both 
sides. Revere Copper & Brass Inc. 
Circle D-44 on Orange Card 
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1207 Packing materiay compounded of 
phenolic resin and Buna N, Rex-Syn 

is highly resistant to abrasion and can be 
used with both acids and alkalines. Tensile 
strength exceeds 3000 psi, and elastic limit 
is almost 300 per cent. _E. F. Houghton & Co. 
Circle D-45 on Orange Card 


1206 Composite bearing, Rulon T-liner con- 
sists of an outer metal shell and a 
thin liner of Rulon (reinforced TFE). Ten sizes 
are made with IDs to fit shafts from % to 
1% in. Dixon Corp. 

Cirele D-46 on Orange Card 


120 Four isolated circuits can be controlled 
by 301LS1 limit switch, which can func- 

tion as two separate switches in many situa- 
tions. It contains 2 two-circuit double-break 
basic switches. Roller lever actuator operates 
one switch when moved to the left, the other 
when moved to the right. Micro Switch, divi- 
sion of Minneapolis-Honeywell Regulator Co. 
Circle D-47 on Orange Card 


j | 0 4 Plastic-geared miniature transmission is 
offered in a range of 15 speeds, from 

3.3 to 7812 rpm. At highest speed, it devel- 
ops over 1/3 hp. Over half of the gears are 
of Delrin, for wear resistance and quiet oper- 
ation. Dynamic Gear Co. Inc. 
Circle D-48 on Grange Card 





130 Precision-bonded metal case of U- 
packing acts as bearing. Guide-U- 

4 Pack is press-fitted on the piston, and neither | 
follower plates nor back-up plates are nec- 


V 


“ gg : 

J | ' essary. International Packings Corp. 
Ys Circle D-49 on Orange Card 
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EXHIBITO 


1500 Lehigh Chemical Prod- 


ucts Co. 
1501 Reed & Prince Mfg. 
Co. 


1505 Auburn Mfg. Co. 

1507 Corning Glass Works 
1513 Polymer Corp. 

1515 Toyad Corp. 


1521 Sylvania Electric Prod- 
ucts Co. 


1524 Product Engineering 


1525 Metal Powder Indus- 
tries Federation 


1530 Roller Bearing Co. of 
America 


1600 Thomas Flexible 
Coupling Co. 

1601 Weatherhead Co. 

1604 Mac-it Parts Co. 

1605 Riegel Paper Corp. 


1606 Imperial Brass Mfg. 
Co. 


1607 Dayton Rubber Co. 
1608 General Controls Co 








RS 


1612 
1613 


1614 
1615 
1620 
1621 
1624 
1625 
1626 


1704 
1705 


1708 
1709 


1712 
1715 
1718 


1724 
1725 








Ampco Metal Inc. 
Cherry Electrical Prod- 
ucts Corp. 

Brook Motor Corp. 
Mayline Co. 

Lord Mfg. Co. 
Fenwal Inc. 

Barry Controls Inc. 
Industrial Research 
Chemicals Div., East- 


man Chemical Prod- 
ucts Inc. 


U. S. Electrical Mo- 
tors Inc. 


Franklin Electric Co. 
Inc. 

Durakool Inc. 
Snow-Nabstedt Gear 
Corp. 

Louis Allis Co. 
Handy & Harman 
Minnesota Mining & 
Mfg. Co. 

General Electric Co. 


Vickers Inc. 


1606 Make-and-break joint is combined with 
high-pressure and high-temperature op- 
eration in Braze-Seal fitting. Brazing ring in 
the sleeve speeds and simplifies assem- 
bly. Imperial Brass Mfg. Co. 
Circle D-50 on Orange Card 


1513 Large nylon shapes can be made of 
Polypenco MC nylon, formulated for 
this purpose. ODs of tubular bars range 
from 2 to 15 in. Wall thicknesses of 3g, 1/2, 
34,, and 1 in. are standard; up to 2-in. walls 
can be made. The Polymer Corp. 

Circle D-51 on Orange Card 


1500 Oil for precision instruments has low 
evaporation rate, excellent penetra- 

tion, and temperature range from —75 to 
350 F. Anderol L-281 is a medium-viscosity 
diester. Lehigh Chemical Co. 
Circle D-52 on Orange Card 


1612 Hard bronze alloy offers toughness, 
impact resistance, good machina- 
bility, high resistance to wear and abrasion. 
DiBronze, suitable for most stamping press 
operations, is available as centrifugally cast 
rings, solid rounds, and rectangles, can also be 
cast to required shapes. Ampco Metal Inc. 
Circle D-53 on Orange Card 


1620 Damping material for aircraft and 
missiles, as well as railroad equip- 
ment and heavy vehicles, reduces structural 
response to random vibration and high-energy 
noise. Dyna-damp is available as laminated 
panels with the damping elastomer sandwiched 
between metal plates, or in a variety of 
structural sections. Lord Mfg. Co. 

Circle D-54 on Orange Card 


170 Built-in limit switches control 
Gear-O-Matic motor, an_ electro- 
mechanical assembly used to power windows, 
valves, indexing controls, etc. Motor rota- 
tion is instantly reversed when a _ predeter- 
mined resistance force is encountered by the 
driven member. Franklin Electric Co. Inc. 
Circle D-55 on Orange Card 


Compact adjustable-speed drives in 
Polydyne series operate on the V- 
belt connected, adjustable variable pitch 
pulley principle. Drives are available in 
through 25-hp sizes in a wide variety of 
speed ratios. General Electric Co. 
Circle D-56 on Orange Card 
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1505 Conductive and shielding gasket mate- 
rial has a temperature range of —65 
to 500 F. Alu-Flex H.T., a silicone rubber with 
aluminum mesh, is available in 0.016 or 0.020- 
in. thicknesses, in sheets or fabricated into gas- 
kets, seals, shims, rings, etc. Auburn Mfg. Co. 
Circle D-57 on Orange Card 


1704 Mounting bracket reduces length of 
H-7 close-coupled hydraulic pump 

motor, eliminating mounting base and adaptors. 
Frame iis  corrosion-resistant cast iron. A 
splined coupling provides direct connection 
and eliminates the need for additional cou- 
plings. U. S. Electrical Motors Inc. 
Circle D-58 on Orange Card 


1614 Extra cooling air for open drip-proof 
motor is provided by vents below 
terminal box, supplementing usual vents in 
end bells. Motor also has extra-large lubri- 
cant reservoir in bearing housing and an 
aluminum rotor. Brook Motor Corp. 
Circle D-59 on Orange Card 


| 709 Compact transmission offers two speeds 
forward, neutral, reverse, and speed 
reduction. Model 5131 is 10 x 10 x 125 in. 
long. It transmits up to 8 hp at maximum 
recommended input speed of 2400 rpm. 
Industrial Div., Snow-Nabstedt Gear Corp. 
Circle D-60 on Orange Card 


1615 Front-adjustable Desk-O-Matic draft- 
ing table can be tilted 90 deg from 
horizontal. Desk height of 29 in. adjusts to 
38 in. Both height and top-tilt adjustments 
are counterbalanced. Mayline Co. Inc. 
Circle D-61 on Orange Card 


1718 High-strength structural adhesives in- 
clude Scotch-Weld thermosetting film; 

and one-part heat-curing, and two-part chem- 
ically-curing liquid, modified epoxy adhe- 
sives. Typical uses are bonding castings, tub- 
ing, gear and shaft assemblies, and rotor 
blades. Minnesota Mining & Mfg. Co. 
Circle D-62 on Orange Card 


1725 Industrial servo valves in SA4 series 
are designed to operate under con- 
ditions of dirt, moisture, and vibration. Re- 
sponse is high; maximum flow rating is 37 
gpm at 1000 psi. Vickers Inc. 

Circle D-63 on Orange Card 
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1337 


1339 
1438 
1440 


1440 
1440 


1531 


1535 


1536 
1537 
1540 


232 


Cleveland Worm & 
Gear Co., Farval Div., 
Eaton Mfg. Co. 
Parker-Hannifin Co. 
Automatic Switch Co. 


Patron Transmission 


Co. Inc. 
Brammer Corp. 


Rockwood Pulley Mfg. 
Co. 


Johnson Bronze Co. 
American Sinterings 
Div., Engineered Plas- 
tics Inc. 

Hoke Inc. 

Century Electric Co. 
Continental Diamond 


Fibre Corp., Div. of 
Budd Co. Inc. 


1541 
1627 


1629 


1630 
1632 


1634 


1635 


1636 


1639 
1640 
1729 
1734 
1736 


Miller Electric Co. 


New England Lami- 
nates Co. Inc. 


Licon Switch Div., 
Shakeproof Div., 
Spiroid Div. (Illinois 
Tool Works) 


Leiman Brothers Inc. 


Universal Castings 
Corp. 


Hydroforming Co. of 
America 


Benton Harbor Engi- 
neering Works Inc. 


Orange Roller Bear- 
ing Co. Inc. 


John Hassall Inc. 
Zero-Max Co. 

Web Controls Corp. 
W. H. Brady Co. 

T. B. Wood's Sons Co 


1736 Variable-speed sheave holds a con- 
stant driven speed during changing 

torque loads and will not freeze, or stick, 
when speed is changed. MCS drive sheave is 
available in sizes to fit 72 to 15-hp or 15 
to 20-hp motors. T. B. Wood's Sons Co. 
Circle D-64 on Orange Card 


1635 Positive piston rod lock in any posi- 
tion when the directional control 
valve is in neutral is provided by ‘‘dual 
pilot’’ check valve on double-acting cylinder. 
Valve is available on most standard cylin- 
ders. Benton Harbor Engineering Works Inc. 
Circle D-65 on Orange Card 


1537 Continuous lubrication at any mount- 
ing angle is a feature of com- 

pact right-angle, single-reduction 48-frame 
gear motor. The gearhead can be assembled 
in one of four positions in relation to the 
motor. Century Electric Co. 
Circle D-66 on Orange Card 


| 44h Maximum crosswise rigidity and high 
resistance to compression are fea- 
tures of Hypowa adijustable-speed belting. b 
Link construction permits quick assembly to 
required length. Brammer Corp. 
Circle D-67 on Orange Card 


| 5 4] One-piece molded PVC plugs and con- 
nectors claim advantages of dura- 
bility, trim appearance, and cost saving. b 
Plugs, with cord sets, are produced on a 
custom basis. Miller Electric Co. 


Circle D-68 on Orange Card 
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1636 Maximum radial capacity is provided 
in cage-type roller bearings. MC 
series uses larger rollers than standard 
needle bearing of the same size. HS series, 
for use where radial space is available, is 
heavier sectioned and provides higher load 
capacity. Rollers of both are of the square- 
end type. Orange Roller Bearing Co. Inc. 

Circle D-69 on Orange Card 


16 AQ Built-in overload protection and a con- 
trol for fast, precise speed _ set- 
ting are features of 400 series variable- 
speed drives. Drive can be mounted in any 
position; control lever, in one of four posi- 
tions. Output range is from zero to 1200 
rpm with 1800 rpm input. Zero-Max Co. 
Circle D-70 on Orange Card 


1438 High exhaust speed of Bulletin 8317 
three-way valves is accomplished 
with an oversized 1%4-in. diam exhaust ori- 
fice. Valves have 1%-in. NPT connections; 
operation is normally closed, normally open, 
or universal. Automatic Switch Co. 

Circle D-71 on Orange Card 


Fan-cooled worm-gear speed reducer 

1337 transmits up to 80 per cent more 
horsepower than conventional unit. Centrifu- 
gally cast bronze gears and special heat treat- 
ment of alloy-steel worms permit high input 
horsepower and output torque in small unit. 
Cleveland Worm & Gear Div., Eaton Mfg. Co. 
Circle D-72 on Orange Card 
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Keystone Bolt & Nut 427 
Corp. 


Plastics Div., Farley & 
Loetscher Mfg. Co. 428 


D 5S D Mfg. Co. 
Titeflex Inc. 
Panduit Co. 

H. B. Fuller Co. 
Cobehn Inc. 
Acme Chain Corp. 


Superite Instrument 
Corp. 


Unitech Corp. 


429 


Master Etching Corp. 
Rollway Bearing Co. 
Inc. 

Circle F Mfg. Co. 
Diamond Chain Co. Inc. 
Bridgeport Thermostat 


Div., Robertshaw-Ful- 
ton Controls Co. 


Hoover Ball and Bear- 
ing Co. 


Acro Switch Div., 
Robertshaw - Fulton 
Controls Co. 


Poole Foundry & Ma- 
chine Co. 


Columbus Electric Mfg. 
Co. 


Bristol Co. 
Dearborn Glass Co. 
Janney Cylinder Co. 
Commercial Filters 
Corp. 


Jones & Laughlin Steel 
Corp. 


Crane Packing Co. 
Duff-Norton Co. 
Poloron Products Inc. 
Enjay Co. 

Chain Belt Co. 
Winsmith Inc. 


Copper & Brass Re- 
search Association 


United Carr Fastener 
Corp. 


40 Flexible hose for steam transmission 
has Teflon inner core and bronze 
reinforcing wire braid. Solid brass fittings— 
male or female unions, elbows, or straight 
tube types—-are swaged onto the hose. Sizes 
range from 1% to 1 in. Titeflex Inc. 
Circle D-73 on Orange Card 


416 Counterweight is in the column of 
Zt VI drawing table. Finger-tip pres- 

sure moves the board in ball-bearing roller 
guides which are free from play. Board comes 
in four sizes. Unitech Corp. 
Circle D-74 on Orange Card 


49] Precise, sensitive snap action is pro- 
vided by Model J rotary switch, 
which is available in both 20 and 35-deg 
overtravel. Switch is rated 5 amp, 120-240 
vac. Acro Div., Robertshaw-Fulton Controls Co. 

Circle D-75 on Orange Card 


426 Two rows of large, convex rollers 
provide high radial-thrust and shock 

load capacity in five series of spherical 
roller bearings. Rollers and raceways are 
“Super-Finished"’; retainers are machined 
bronze. Hoover Ball & Bearing Co. 
Circle D-76 on Orange Card 
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413 Circular chain with tubular cross mem- 
bers is made in 1/2-in. pitch, No. 40 
and 5/g-in. pitch, No. 50 sizes. It is furnished 
with or without pin extensions or attachments 
and operates on standardized radii of 15, 20, 
and 30 in. Acme Chain Corp. 
Circle D-77 on Orange Card 


407 Temperature - compensating coupling 

can be used in the range of —420 
to 1500 F, and up to 2200F for short periods. 
Pressures range from high vacuum to 5000 
psi on the 4-in. size; present size range is 
3/4, to 36 in. diam. D.S.D. Mfg. Co. 


Circle D-78 on Orange Card 


528 Planetary-type motorized model HM 
differential speed reducer can be used 
4 with any C-flange motor. Ratio is 1.1 to 50,000 
to 1, with 0.12 to 81.5-hp capacity; output 
torque is 50 to 113,000 Ib-in. Winsmith Inc. 


Circle D-79 on Orange Card 


512 Hydraulic packings include V-rings, 


U-cups, piston cups, and wiper 
rings. Homogeneous V-rings are for applica- 
tions requiring long life and low friction load; 
fabric reinforced V-rings are for liquid 
and gas on heavy-duty equipment, and Teflon 
packings are for use with all fire-resistant 
fluids. Crane Packing Co. 

Circle D-80 on Orange Card 


504 Controlled, uniform structure of CFC 
porous-ceramic filter element pro- 

vides consistent particle-size removal. Filter 
is resistant to heat and corrosion, and 
it withstands differential pressures up to 
600 psi. Commercial Filters Corp. 
Circle D-81 on Orange Card 


409 Self-locking wiring duct fittings in 
corner and T sections have side flanges 
which permit 3¥g-in. deviation in duct length, 
thus eliminating the need for precision cut- 
ting. Fittings are flame-retardant molded 
plastic. Panduit Corp. 
Circle D-82 on Orange Card 






























































EXHIBITORS 


Columbus Electric Mfg. 
Co. 


Arguto Oilless Bearing 
Co. 


Columbus Coated Fab- 
rics Inc. 
Decorative Products 


Div., Avery Adhesive 
Label Co. 


Spencer Chemical Co. 
Judson L. Thomson Mfg. 
Co. 

Janette Electric Mfg. 
Co 

Hansen Mfg. Co. 


Ohio Seamless Tube 
Div., Copperweld Steel 
Co. 


Lead Industries Associ- 
ation 

New Departure Div., 
General Motors Corp. 
Universal Drafting Ma- 
chine Co. 
Parker-Kalon Div., Gen- 
eral American Trans- 
portation Corp. 


Armco Steel Corp. 
Marbon Chemical Div., 
Borg-Warner Corp. 


Aluminum Div., Olin 
Mathieson Chemical 
Corp. 


Alemite Div., Stewart- 
Warner Corp. 
Brush Beryllium Co. 


Design News, Electrical 
Design News, Purchas- 
ing News (Rogers Pub- 
lishing Co.) 





























Dzus Fastener Co. Inc. 
Viking Pump Co. 
Snap-Tite Inc. 

Foote Bros. Gear & 
Machine Corp. 

Binks Mfg. Co. 

Drop Forging Associa- 
tion 

DeLaval Steam Tur- 
bine Co. 

Waukesha Foundry Co. 
Graham Transmissions 
Inc. 

United Shoe Machinery 
Co. 

Aetna Ball & Roller 
Bearing Co. 


Aircratt & Missiles 
Manufacturing, Auto- 
motive Industries, The 
Iron Age (Chilton Co.) 


Ohio Knife Co 
Clad-Rex Corp. 
Permacel-LePage Inc. 


Conneaut Rubber & 
Plastics Co. 


Colonial Rubber Co. 


United States Stone- 
ware Co. 


Roper Hydraulics Inc. 
Hartford Steel Ball Co. 
Ozalid Div., General 
Aniline & Film Corp. 
Ethylene Chemical Co. 
E. D. Goeffrey Garth 
and Associates 
Pennsylvania Fluoro- 
carbon Co. 


Adams & Westlake 
Co., Relay Div. 


479 Variety of switch- 
ing combinations can 

be arranged in cam-operated 
adjustable switch. It has four 
or six stations, with a pre- 
cision snap switch in each. 
Columbus Electric Mfg. Co. 
Circle D-83 on Orange Card 





25 Plastic-metal oilless 
bearings, new thrust 

type, is made of metal with 
Arguto-MP plastic alloy 
bonded to it. Bearing has 
high load-carrying capacity, 
low coefficient of friction, 
excellent heat dissipation. 
Arguto Oilless Bearing Co. 
Circle D-84 on Orange Card 


§35 Control provides equal-increment ad- 
justment for variable-speed transmis- 

sion. It also insures high accuracy setting and 
holding of speed over a range from any 
maximum to zero, as well as reverse. Once 
set, transmission holds speed when load is 
changed. Graham Transmissions Inc. 
Circle D-85 on Orange Card 


974 Controlled elastic deflection of one 
or more parts is the basis of the 
Harmonic Drive principle, adaptable to a 
variety of transmission devices. Drive illus- 
trated has output torque of 66,000 Ib-in.; re- 
duction ratio can be either 333 to 1 or 40,000 
to 1. United Shoe Machinery Corp. 
Circle D-86 on Orange Card 
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§24 Heavy-duty pump is available in 
stainless steel for full operating 
speeds. Construction includes integral thrust 
bearing, revolvable casing with packing or 
mechanical seal. Capacity range is 1% to 
300 gpm. Viking Pump Co. 
Circle D-87 on Orange Card 


628 Quick connection and disconnection 
of hydraulic, pneumatic, and vacu- 

um lines is provided by series HK two-way 
shut-off coupling. Both ends of line are 
positively sealed when the coupling is dis- 
connected. Hansen Mfg. Co. 
Circle D-88 on Orange Card 


§35 Self-locking plastic insert for socket 
screws performs over a wide tem- 
perature range and withstands impact and 
shock. Long-Lok inserts are available on all 
P-K socket screws. Parker-Kalon 
Div., General American Transportation Corp. 
Circle D-89 on Orange Card 


977 Adapter bearing package is ready 
for installation. It is prelubricated 

and has one-piece flange and outer bearing 
race. One-piece Buna N seals are self-con- 
touring, free-running, self-wiping, and non- 
rusting Aetna Ball & Roller Bearing Co. 
Circle D-90 on Orange Card 
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90) 


905 
909 


911 


913 
914 


915 
918 
919 
920 


J. Frank Motson Co. 


American Smelting & 
Refining Co. 


Sola Electric Co. 


Engineered Precision 


Castings Co. 
Park Nameplate Co. 


~ Ine. 


Screen Products Co. 


Randall Graphite Bear- 
ings Inc. 


A.P.M. Corp. 
C. A. Norgren Co. 
Fiberfil Inc. 


Stokes Molded Products 
Div., Electric Storage 
Battery Co. 


921 


905 
907 1004 
i —— 
HH 1012 
913 
919 
e: 1018 
$2! 

1022 
925 








Crawford Fitting Co. 


925 Gast Mfg. Corp. 


1001 
1004 


1009 
1011 
1012 
1016 


1018 
1019 


1022 
1023 


Plan Hold Corp. 
Warner Electric Brake 
& Clutch Co. 
American Sealants Co. 
Stow Mfg. Co. 
Durametallic Corp. 
Spaulding Fibre Co. 
Inc. 


Congress Drives Div., 
Tann Corp. 


Eclipse Pioneer Div., 
Bendix Aviation Corp. 


H P L Mig. Co. 


Penn Engineering & 
Mfg. Corp. 


918 Removal of 100 per cent of liquid 
in compressed air is accomplished by 

series 30 BE air-line filters for 1%, %, 
and 1/2-in. pipe sizes. Large transparent bowl 
has high fatigue resistance under cycling 
loads. C. A. Norgren Co. 
Cirele D-91 on Orange Card 


1001 Large file for rolled prints has 
47/g in. opening. Basic unit of stack- 

type LRF (Large Roll File) is 12/2 in. wide, 
12 in. high, and comes in seven sizes from 
2 to 5 ft long. Plan Hold Corp. 
Circle D-92 on Orange Card 


9) 4 Uniform, pressure-tight castings re- 

sult from shrinkage reduction and 
control in PT aluminum casting alloy, of- 
fered for sand and permanent-mold castings. 
Less shrinkage reduces number of gates and 
risers needed and results in a bright casting 
surface. American Smelting & Refining Co. 


Circle D-93 on Orange Card 


971 Teflon tube fittings are offered 
in sizes for 1/16 through 1 in. OD 

tubing. All standard Swagelok tube fitting 
shapes are available. Crawford Fitting Co. 
Circle D-94 on Orange Card 


975 Self-lubricating carbon vanes _pro- 

duce completely oil-free air blast 
or exhaust in miniature vacuum pumps and air 
compressors. Two basic types are available 
in five rotary vane models. Model 0330 weighs 
11 oz without motor. Gast Mfg. Co. 


Circle D-95 on Orange Card 
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915 Self-grounding armored plug has a 
polarized, chisel-edge grounding blade 

which deflects to one side to make ground- 
ing contact in a two-hole receptacle. In a 
three-hole receptacle, it registers with the 
grounding hole. A.P.M. Corp. 
Circle D-96 on Orange Card 


1004 Spline-drive armature is designed 
for clutch and brake applications 
involving shock, vibration, or severe duty. 
Assembly provides automatic compensation for 
magnet and armature wear, as well as a proper 
running gap when the clutch or brake is dis- 
engaged. Warner Electric Brake & Clutch Co. 
Circle D-97 on Orange Card 


914 Permanently lubricated miniature 
bearing has a sintered bronze 
bushing. Designed for small motors, it is 
made in 14, 5/16, 3%, and 7/16-in.: shaft 
sizes. Randall Graphite Bearings Inc. 
Circle D-98 on Orange Card 


1011 High-temperature flexible couplings 
operate at 1000F. They are made 

with Y2 and % in. diam stainless-steel 
flexible shaft core. Squared sleeves on the 
ends form engagement for the drive and also 
permit slight changes in length for varying 
torques. Stow Mfg. Co. 
Circle D-99 on Orange Card 
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EXHIBITORS 


Synvlex Products Div., 304 
Samuel Moore & Co. 


Arwood Precision Cast- 306 
ing Corp. 308 


Bendix Computer Div., 39 
Bendix Aviation Corp. 


Scully-Jones & Co. 


Florida Development 
Commission 


Corbin Cabinet Lock 
Div., Corbin Hose 
Clamp Div., American 
Hardware Corp. 


Fasson Products Co. 
Disogrin Industries 
Morris Bean & Co. 
Cooper Alloy Corp. 


Precision Specialties 
Inc. 


Product Design & De- 
velopment 


Palnut Co. Inc. 
National Beryllia Corp. 


Mechanical Rubber 
Products Co. 


Nicad Sealed Cell Div., 
Gould-National Batter- 
ies Inc. 


Grand Sliding Mecha- 
nisms Inc. 


Moeller Mfg. Co. 


Matthiessen & Hegeler 
Zinc Co. 


Deutsch Fastener Co. 
Worthington Corp. 
Artus Corp. 

Sifco Metachemical Inc 


Marlane Development 
Co. Inc. 


10 4 High-pressure flexible hose for hydrau- 
lic and pneumatic applications has 
nylon inner tube reinforced with high-tensile 
strength yarn and an abrasion-resistant cover. 
Synflex pressure hose is lightweight, has a 
high pressure rating, and is highly resistant to 
many chemical compounds. 
Synflex Products Div., Samuel Moore & Co. 


Circle D-100 on Orange Card 


122 Frictionless linear positioning is 
accomplished by Super-Cision re- 
circulating ball screw. Preloaded balls 
eliminate backlash and minimize yield under 
load. Pitch accuracy can be 0.0002 in. per 
foot. Scully-Jones & Co. 
Circle D-101 on Orange Card 


316 Compact pumps for air-condinoning 
equipment deliver up to 80 gpm at 
heads to 110 ft. Six sizes of Econobloc 
pumps are available in the fractional-horse- 
power range. Worthington Corp. 
Circle D-102 on Orange Card 
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312 Lock for chassis slides will not re- 
lease as a result of shock or vibra- 

tion. Manual-release positive Slide Lok is 
made for standard 50, 100, 200, and 500-Ib 
slides. Grand Sliding Mechanisms Inc. 
Cirele D-103 on Orange Card 


available in single-revolution, over- 


me qi Miniature mechanical clutches are 


preee  G running, start-stop, and adjustable-slip 
nh a types. Precision Specialties Inc. 


Circle D-104 on Orange Card 


308 Beryllium-oxide ceramic for vacuum 
tube applications, electrical insula- 

tion, and heat-sink components, is vacuum- 
tight, free of outgassing, and has a surface 
suited to metallizing. Berlox EM is avail- 
able in rods, tubes, cylinders, and bulk 
shapes. National Beryllia Corp. 
Circle D-105 on Orange Card 


306 Acorn-type_ self-threading nut can 
be used on plain unthreaded studs, 

rod, wire, or rivets of various malleable mate- 
rials. SC nut is made of tempered spring steel 
in Yg and 3/16-in. diameters. Palnut Co. 
Circle D-106 on Orange Card 
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Chemo Products, Inc. 


Eclipse Machine Div., 
Bendix Aviation Corp. 


ACF Electronics Div., 
ACF Industries 


Bee Chemical Co. 
Metal Finishers Inc. 


Chromalloy Corp. of 
New York 


Nylok Corp. 
Fay-Garrettson Inc. 


Riverside-Alloy Metal 
Div., H. K. Porter Co. 
Inc. 


Wolverine Tube Div., 
Calumet & Hecla Inc. 


Arch Instrument Co. 


Vanton Pump & Equip- 
ment Corp., Div. of 
Cooper Alloy Corp. 


Chart-Pak Inc. 


F. D. Thompson Pub- 
lishing Co 


Polygon Plastic Co. 


Precision Metalsmiths 
Inc. 


242 





Riehle Testing Machines 
Div., American Machine 
and Metals Inc. 


Edwin B. Stimpson Co. 


Beaver Precision Prod- 
ucts Inc. 


Tubular Rivet & Stud 
Co. 


Chemiquip Co. 
Deluxe Coils Inc. 


Westinghouse Electric 
Corp. 


Battelle Memorial In- 
stitute 


Curtiss-Wright Corp. 


United Chromium Div., 
Metal & Thermit Corp. 


Robin Products Co. 


Rogers Publishing Co., 
Technical Services Div. 


Greene, Tweed & Co. 
Amco Engineering Co. 


Brass & Bronze Ingot 
Institute 


Lear Inc. 
Space Components Inc. 


Beryllium Corp. 





125 Magnetic flux does not pass through 
disc stack in Elmag electromagnetic 
disc clutch. Various friction materials, suit- 
able for oil or dry applications, can be com- 
bined to obtain desired torque characteristics. 
Eclipse Machine Div., Bendix Aviation Corp. 
Circle D-107 on Orange Card 


22? Backlash of five minutes and break- 

away torque of 0.1 oz-in. are fea- 
tures of 5/16-in. solid-shaft precision dif- 
ferential. It is designed for heavy-duty 
applications in electromechanical systems such 
as computers. Arch Instrument Co. Inc. 


Circle D-108 on Orange Card 


135 Particles of titanium carbide em- 
bedded in a relatively soft matrix 
of stainless steel, then sintered, produce 
Ferro-Tic S. This machinable carbide has cor- 
rosion and heat resistance of stainless steel 
and the hardness characteristics of titanium 
carbide. Chromalloy Corp. 
Circle D-109 on Orange Card 


333 Self-retaining clip is clinched by 

squeezing, providing a_ vibration- 
resistant joint. Riv-its are available in 
a wide range of sizes and styles in cadmium- 
plated, or Parkerized cold-rolled steel; 
stainless steel or aluminum can also be sup- 
plied. Robin Products Co. 


Circle D-110 on Orange Card 


340 Springless, sealed switch employs 
magnetic principle to make or break 

contact. Fluxlink switch is for toggle, ro- 
tary, lever, pushbutton, or electromagnetic 
remote control. Space Components Inc. 
Circle D-111 on Orange Card 
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336 Elimination of gland or groove in 
D-W seal reduces machining costs, 
saves space, and provides long life. This 
hydraulic or pneumatic rod packing consists 
of a D-ring and double-wedged back-up rings 
which increase stability and help prevent ex- 
trusion. Greene, Tweed & Co. 
Circle D-112 on Orange Card 


121 Offering versatility, | expandability, 
and relatively low cost, the G-20 

data processing system is all _ solid-state 
and highly automatic. It can perform 45,000 
floating point operations per second and 
can ‘‘supervise’’ several tasks simultane- 
ously. Computer Div., Bendix Aviation Corp. 
Circle D-113 on Orange Card 


236 With high capacities for both 

static and dynamic loads, roller 
way cartridge reduces breakaway and drag 
friction in machine-tool heads and _ tables. 
Small rollers provide good load distribution 
and positive alignment. Four sizes are 
available. Beaver Precision Products Inc. 


Circle D-114 on Orange Card 


335 Self-contained linear actuator can 

move 34 ton and hold 1% ton. 
A brake minimizes overcoast. Heavy-duty, 
electrically driven model 449 B is suitable 
for use wherever open-loop positioning is 
required. Stroke is continuously adjustable 
from 4.25 to 5.25 in. Lear Inc. 


Circle D-115 on Orange Card 





Design Engineering Conference 


Twelve papers and two panel discussions comprise the Fifth Design Engi- 
neering Conference, sponsored by the American Society of Mechanical Engineers. 
Sessions will be held on the mornings of May 23 through 26 in meeting rooms on 
the fourth floor of the Coliseum. Monday’s and Thursday’s sessions will be panel 
discussions. ‘Tuesday’s program consists of concurrent sessions on reliability, fabri- 
cation, and hydraulics; on Wednesday, papers on control systems, materials, or 
automation may be heard. 


The registration desk will be open from 8:00 a.m. to 5:30 p.m. each day of the 
Conference; fees of $5 for ASME members and $10 for nonmembers include copies 
of the papers and admittance to the Show. 


SESSION |—New Horizons in Engineering Design 


Co-Chairmen: Dr. Hugh L. Dryden, Deputy Administrator, National Aeronautics and Space 
Administration, Washington, D. C.; Dr. Arthur R. Kantrowitz, Director, Avco-Everett Research 
Laboratory, a division of Avco Corp., Everett, Mass. 
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William R. Gall, Chief of Design Section 
Reactor Experimental Engineering Div. 
Oak Ridge National Laboratory 
Oak Ridge, Tenn. 


Varick D. Schwartz, Assistant Project Manager 
Army Boiling Water Reactor Project 
Combustion Engineering Inc. 
Windsor, Conn. 


George P. Sutton, Chief Scientist 
Advanced Research Projects Agency 
Department of Defense 
Washington, D. C. 


Elmer P. Wheaton, Vice President-Engineering 
Missiles and Space Systems 
Douglas Aircraft Co. Inc. 

Santa Monica, Calif. 


SESSION !l—Reliability 


Co-Chairmen: Frank McGinnis, Director, Reliability and Quality Control, Sperry Gyroscope 
Co., Div. of Sperry-Rand, Great Neck, N. Y.; Nicholas Osifchin, Military Development Engineer, 


Tuesday 
May 24 
9:30 a.m. 





Bell Telephone Laboratories Inc., Whippany, N. J. 


Reliability Prediction—Its Validity and Application as a Design Tool 


Thomas C. Reeves, Director of Product Assurance, RCA Defense Electronic Products Div., 


New York 


This survey of reliability prediction consists of 
three main parts: Introduction to reliability pre- 
diction (what it is and the conditions which 
must accompany its intelligent use); validity 


Impact of Reliability on Design 


of such predictions; and uses of reliability pre- 
dictions in operations analysis, maintenance 
and logistic studies, design and value analysis. 


Harry R. Powell, Senior Staff, Space Technology Laboratories, Los Angeles 


Reliability must be a factor in design from the 
beginning. Many of the established design con- 
cepts no longer suffice—designers today must 
be aware of all the conditions of use which 
can cause unreliability and must take these 


factors into account in the initial design. They 
must also know about the special techniques 
which have been developed for designing re- 
liability into equipment. 
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SESSION |ll—Fabrication 


Co-Chairmen: Hemenway R. Bullock, Senior Engineer, Metallurgical Laboratory, Government 
Equipment Div., Raytheon Co., Maynard, Mass.; John Alico, Day and Zimmermann, New York. 


New Welding Processes 
John J. Chyle, Director of Welding Research, A. O. Smith Corp., Milwaukee 


Tuesday 
May 24 
9:30 a.m. 


(continued) 


New metals developed for the space and atomic _ing processes; selection is governed by types of 
age have characteristics and properties which metal to be joined, design of weldment, cost of 
require new methods of processing and weld- welding, and the engineering and service re- 
ing procedures. Pressure welding, fusion weld- quirements involved. 

ing, and brazing are the broad groups of weld- 


Metal Fabrication by Explosives 
Vasil Philipchuk, Manager, Special Projects Dept., National Northern Div., American 
Potash & Chemical Corp., West Hanover, Mass. 


Practically all fabricating operations have been 
attempted by the explosive method, and many 
are in use for specific applications. Higher 


possible. Research and development continues 
in an effort to determine the practicability of this 
fabricating method for specific metals and alloys. 





quality, closer tolerances, quicker delivery are 


SESSION 1V—Hydraulics 


Co-Chairmen: Edward M. Greer, President, Greer Hydraulics Inc., Jamaica, N. Y.; John A. 
Farris, Manager, Engineering Liaison, Aircraft Porous Media Inc., Pall Corp., Glen Cove, N. Y. 


Wednesday 
May 25 
9:30 a.m. 
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Current Status of Hydraulic Pumps and Some Trends 


Edward Brown, Director of Engineering, 
Detroit 


Changes are due in aeronautical, mobile, and 
industrial hydraulic equipment. In the aero- 
nautical field, higher pressures and tempera- 
tures, as well as increased pump speeds are 
forecast. Hydrostatic transmissions in the mo- 


Hydraulic Fluids—Today and Tomorrow 


Machinery Hydraulic Div., Vickers Inc., 


bile field will see wider uses because of higher 
efficiencies and better control. Electrohydraulic 
servo systems will continue to expand in the 
industrial line, and variable-speed drives will 
be more widely used. 


Richard L. Leslie, Supervisor, Fluids and Chemistry Group, Research and Development 


Dept., Vickers Inc., Detroit 


In some of the most recent applications of hy- 
draulic fluids, problems still exist; however, de- 
velopment work is being conducted to improve 


SESSION V—Control Systems 


performance. Application of fluids in indus- 
trial, mobile, and missile and aircraft fields are 
covered according to type and class of fluid. 


Co-Chairmen: Dr. E. L. Harder, Director, Analytical Dept., Westinghouse Electric Corp., East 
Pittsburgh, Pa.; John T. Lynch, Manager, Electronic Dept., Burroughs Corp., Paoli, Pa. 


Analysis of Control Systems by Analog Computers 


William E. Sollecito, Systems Analysis Engineer, General Engineering Laboratory, General 


Electric Co., Schenectady, N. Y. 


This paper presents the fundamentals of analog 
computers and their use in control systems de- 
sign. Tables show commonly encountered trans- 


Computers in Control Systems 


fer impedances and nonlinear simulation net- 
works, 


Dr. Arthur S. Robinson, Assistant Chief Engineer for Advanced Electronic Research & 
Development, Eclipse-Pioner Div., Bendix Aviation Corp., Teterboro, N. J. 


Major advances in the computer control art 
are now possible, based on digital computing 
techniques. But to make these advances rapid- 
ly and efficiently, the efforts of both digital 


computing and control engineering must be 
combined. This paper discusses the future of com- 
puter control. 





SESSION Vi—Materials 


Co-Chairmen: Albert R. Mead, Staff Engineer, Manufacturing Engineering Dept., Grumman 
Aircraft Engineering Corp., Bethpage, N. Y.; Edward N. Hegge, Deputy Director, Watertown 
Arsenal Laboratories, U. S. Army Ordnance Arsenal, Watertown, Mass. 
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Some Considerations in the Use of High-Strength Steels 
A. M. Hall, Division Chief, Battelle Memorial Institute, Columbus, Ohio 


9:30 ALM. 


(continued) 





Properties are listed, available forms shown, 
applications illustrated, and handling data given 
for steels in the range of 180,000 to more than 
300,000 psi. These include the low-alloy hard- 


enable types, the chromium hot-work die steels, 
the martensitic stainless steels, the semiaustenitic 
precipitation hardenable, and the cold-rolled 
austenitic stainless. 


Increasing the Performance of Nonmetallic Structural Materials 
W. E. Dirkes, Chief, Plastics Branch, Materials Laboratory, Wright Air Development Center, 


Wright-Patterson Field, Dayton, Ohio 


Advantages of, and method for obtaining opti- 
mum properties of nonmetallic structural ma- 
terials are discussed. Included are: Glass-fiber 


reinforced plastics and adhesives, sandwich con- 
struction materials, ablation materials, and ma- 
terial systems. 


SESSION Vil—Automation 


Co-Chairmen: George F. Hawley, Director of Development and Engineering, Automation En- 
gineering Laboratory Inc., Stamford and Greenwich, Conn.; Allan Harvey, President, Dasol Corp., 





New York. 


Concept of Modular Design for Mechanized Assembly 


A. A. Lawson, Consulting Project Engineer, Melpar Inc., Falls Church, Va. 


Possibilities are outlined for extending the basic 
concept of modular construction and production 
techniques—such as used in the electronic in- 
dustry—into other fields, especially that of me- 


chanical equipment. Five basic units are in- 
volved: Component feeding, positioning, as- 
sembling, power, and control. 


Basic Design Parameters for Automatic Assembly 
Robert Esken, Supervisor, Engineering & Sales Application, Autometrology Section, 
Sheffield Corp., Subsidiary of Bendix Aviation Corp., Dayton, Ohio 


The role product design plays in automatic 
assembly, some of the problems met in design- 
ing products for automatic assembly, and their 
solutions are discussed. Degree to which auto- 


matic assembly can be used depends on de- 
signing-in component characteristics for me- 
chanical conveying, feeding, positioning, and 
fitting. 


SESSION Vill—Use of Computers in Design 


Co-Chairmen: Dr. Julius S. Aronofsky, Manager, Electronic Computer Center, Socony-Mobil 
Oil Co. Inc., New York; Raymond Payne, Supervisor, Engineering Computer Section, Worthing- 
ton Corp., Harrison, N. J. , 


PANEL MEMBERS : 
E. F. Magnusson, Mathematician 
Control Programming 
General Engineering Laboratory 
General Electric Co. 
Schenectady, N. Y. 


George Ryckman, Supervisor 
Data Processing Group 
General Motors Research Laboratory 
General Motors Corp. 
Detroit, Mich. 


Dr. Aaron Finerman, Manager 
Digital Computing and Data Processing Div. 
Republic Aviation Corp. 
Farmingdale, N. Y. 
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Patented construction eliminates fretting corrosion, 
freezing and the need for lubrication. 


New Wood’s ‘“‘SVS”’’ Variable Speed Sheave 
won’t freeze ...needs no lubrication! 


Wood’s new “SVS” variable speed sheave won’t 
freeze . . . needs no lubrication. Positive lock- 
ing collars, which cannot be over-tightened, 
securely clamp split flange extensions into 
place, eliminating fretting corrosion. Patented 
design features assure quick, easy speed adjust- 
ment. You simply loosen the two locking collars 
and turn the adjusting screw from either 


side. 
UH. : 


—S=== 


Design 


SEE 
SEE S> 
ZAZA HI. rCORCOCSS= 


Wood’s “SVS” is a stationary control, multiple 
groove sheave which uses standard v-belts and 
stock driven sheaves. It is of simple, highly 
efficient design and sturdy construction, accu- 
rately balanced to assure smooth operation and 
long drive life. Installation is easily made on 
stub or through shafts. Drive capacities range 
from 10 to 150 horsepower. Get the complete 


story. 


eS ll zz 


see the many new and revolutionary products at 


BOOTH 1736 


ineering Show * May 23-26, 1960 


T. B. WOOD’S SONS COMPANY «+ CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE 


* CHICAGO 
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DESIGN ABSTRACTS 


Beryllium as a Structural Material 


Design prospects 
for a material 
well known in atomic circles 


AIN usage of commercially pure 

beryllium, at present, is in the 
nuclear field as a moderator and 
reflector of neutrons. Recently, how- 
ever, there has been a significant 
demand for the evaluation of beryl- 
lium as a structural component. In 
Table 1, some of the physical prop- 
erties of metals commonly used in 
engineering practice and beryllium 
are compared. Specific gravity of 
1.85 for beryllium is comparable 
with 1.74 for magnesium. This 
characteristic, in combination with 
its mechanical properties, makes 
beryllium of great potential inter- 
est where weight saving and 
strength are criteria. 

Although the clean metal surface 
is reactive chemically, the oxide, 
which forms readily even at room 
temperature, is highly tenacious. 
The oxide provides a high degree 
of protection at elevated tempera- 
tures and in aqueous solutions. An 
instance where the thermal prop- 


erties of beryllium are being used 
to advantage is in aircraft disc 
brakes. 

Cast-ingot beryllium exhibits lit- 
tle or no room-temperature duc- 
tility. The same material, powdered 
and sintered or hot pressed, dis- 
plays a small but measurable room- 
temperature ductility, combined with 
a high strength of some 35,000 to 
50,000 psi. This high strength- 
weight ratio, combined with high 
yield strength and rigidity, make 
beryllium attractive for structural 
purposes. 

The high elastic modulus of beryl- 
lium compares favorably with that 
of steel, titanium, aluminum, and 
magnesium. This exceptional de- 
gree of rigidity permits beryllium 
structures that must withstand flex- 
ural stresses to be made in thin- 
ner sections, having a lower moment 
of inertia, than would be possible 
in any other metal. Moreover, this 
rigidity is retained in large measure 


A. J. MARTIN 
Atomic Weapons Research 
Establishment 
Aldermaston, Great Britain 


as temperature is increased to 450 C. 

Hot beryllium is superior to alu- 
minum and titanium alloys and 
steels on the basis of strength-to- 
weight ratio. However, material fab- 
ricated by extrusion or rolling can 
exhibit considerable anisotropy, the 
strength and ductility values being 
appreciably greater in the longitu- 
dinal direction of working than in 
the transverse direction. Improve- 
ment is obtained by extruding cast 
metal. This product differs from the 
extruded powder material in hav- 
ing lower strength and ductility at 
temperatures between 25 and 300 
C, but exhibits appreciably greater 
ductility before fracture at high tem- 
peratures. 


Sheet beryllium is produced di- 


Table 1—Comparative Physical Properties of Beryllium 





Property Beryllium Iron Aluminum Magnesium Copper Zirconium Molybdenum Titanium 





10.2 4.54 
2622 1820 


PRS rrr ere 1.85 7.87 2.70 1.74 8.94 6.54 
EE OP 6 00 br viccccee 1290 1535 660 650 1063 1852 
po eee ee 2770 2060 2600 3580 


Electrical resistivity 
(microhm-cm) 4.0 9.7 


Thermal conductivity 
(cal/sq em/cm/deg C/sec) .. 0.53 0.04 0.38 0.16 


Specific heat (cal/gram/deg C).. 0.11 0.21 x 0.09 0.07 0.06 0.13 
Heat of fusion (cal/gram) ..... 65 95 51 oan 70 én 


Coéfficient’ of linear expansion 
(microinches/deg C at 25 C) . . 11.7 23.9 3 16.4 5.9 4.9 


2740 1110 


2.65 4.4 1.68 44.0 5.78 11.5 


23.0 
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Compare what the PDQ WILL DO... 
Compare the PDQ PRICE... 
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a 2" valve that 
will do a 34” valve job 
at a 3%” valve price 





uf Accessibility What will the PDQ do? It will do a 34” valve job. It has’ faster response time and 
greater capacity than valves twice its size and four times its weight. To repack you 
simply replace 2 self-contained units in less than a minute. You can change 
Simplicity valves on the line in less tnan 30 seconds 
é Will the PDQ last? The PDQ has a short stroke, and a light but rugged aluminum 
: construction with built-in wear Compensation. Anticipated valve life is conservatively 
Speed and Capacity estimated at 35 million cycles . . . on most applications this is years of 
trouble-free service. Coil (properly applied) is unconditionally guaranteed for the 
: : life of the valve. i 
vy} Price and Quality How about the price? The PDQ is a 4” valve at a 9@” valve price. Write us today 
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Important facts to know about laminated plastics 
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A few Taylor composite laminates (left to right): copper-clad section; sandwiched cop- 
per component; Taylorite vulcanized fibre-clad part; laminated tube, copper inserts. 


Composite Laminates Open Up New Design Opportunities 


While the great variety of commer- 
cially available laminated plastics 
satisfy most electrical and mechan- 
ical requirements, there are applica- 
tions that can benefit from the com- 
bination of properties provided by 
composite laminates. Recent ad- 
vances in bonding techniques have 
made it possible to bond virtually 
any compatible material with a lam- 
inate. These can be supplied as clad 
or as sandwiched materials. And 
they can be molded into many shapes 
to fit design requirements. Taylor is 
presently supplying to order the fol- 
lowing composite laminates: 


¢ Copper and laminated plastics. 
Clad for printed circuits and formed 
shapes. Sandwiched for special ap- 
plications. 
Taylorite® vulcanized fibre-clad 
laminates. These combine the 
high strength of laminated plastics 
with the superior hot-arc-resistance 
of vulcanized fibre. They are being 
used in both high and low-voltage 
switchgear applications. Also in ap- 
plications where the high impact 
strength of vulcanized fibre may be 
advantageous. 
Rubber-clad laminates. Almost 
any type of natural or synthetic 
rubber may be used as the cladding 
material. These laminates are widely 
used for condenser tops in wet con- 
densers to protect the laminate 
against highly alkaline electrolytes. 
They also have application in any 
part where sealing or chemical re- 
sistance is needed. 
Asbestos-clad laminates. For 
applications where high heat- and 
arc-resistance are required. 
Laminate-clad lead. Lead sheets 
sandwiched between Grade XX pa- 


per-base laminates have been used 
for X-ray shields. The laminate 
provides strength and contributes 
to the high shielding properties of 
the lead. 

Aluminum-clad laminates. These 
have been used extensively for en- 
graving stock. They also offer pos- 
sibilities as printed-circuit material 
and as plate holders for X-ray 
machines. 

Beryllium copper-clad laminates. 
Beryllium copper is nonmagnetic 
and a good conductor—properties 
that give these laminates possibil- 
ities in many applications. 
Staintess steel-clad laminates. 
Applications where nonmagnetic 
properties are required. Also in cer- 
tain corrosive environments where 
the resistance of stainless steel to 
attack is an asset. 
Magnesium-clad laminates. 
These laminates have been pro- 
duced in 108-in.-long sheets for use 
as screens for X-ray operators. 
Weight was a factor. 


Our design and production engineers 
are constantly developing new ma- 
terials, new applications, and new 
procedures for fabricating laminated 
plastics. Our experience is yours for 
the asking. And if you have a prob- 
lem requiring assistance or more in- 
formation on composite laminates, 
write us. Also ask for your copy of 
Taylor’s new guide to simplified 
selection of laminated plastics. 
Taylor Fibre Co., Norristown 47, Pa. 


LAMINATED PLASTICS 4 


VULCANIZEO FIORE 
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rectly from powder or from hot- 
pressed blocks. Powder sheet varies 
in its degree of texture and, con- 
sequently, in its mechanical prop- 
erties, according to the method of 
manufacture and over-all reduction 
ratio. 

The machining of beryllium pre- 
sents no great problems, although 
grain size is an important factor in 
determining the surface finish in op- 
erations other than grinding. Cast 
material, because of its brittleness 
and large grain size, is not recom- 
mended as a structural material and, 
hence, is not machined other than 
by lathe turning. A surface finish 
of 40 microinches can be obtained 
with lathe-turned beryllium-powder 
compacts. 

Beryllium components can _ be 
joined to other metals by _braz- 
ing. Beryllium/beryllium joints are 
achieved by electric-arc welding, re- 
sistance, or spot welding. Fusion 
welding cannot be recommended 
where weld strength or ductility is 
required, but is often employed 
when beryllium is to be used at 
high temperatures or in a corrosive 
atmosphere. 

Three main factors militate 
against the widespread use of beryl- 
lium in industry. In decreasing or- 
der of importance they are: 1. Cost. 
2. Low room-temperature ductility. 
3. Toxicity. Research will improve 
ductility, and toxicity is overrated. 


“Beryllium as a Structural Material,” 
presented at the Engineering Materials 
and Design Conference, Earls Court, Lon- 
don, England, February, 1960, 6 pp. 





Pros and Cons of 
Photoelectric Control 


JOHN J. LAREW, unit manager, Engineering Section, 
Specialty Control Dept., General Electric Co. 


APABILITIES and _ limitations 
of photoelectric control. 


Attractive features of optical sens- 
ing systems are: 

1. Light beams do not exert any 
force on the objects they intercept. 

2. A light beam can span a dis- 
tance of many feet and still respond 
to an interruption anywhere along 
its path. 

3. Light beams have no inertia, 
permitting high-speed operation. 

4. Infrared light, used for some 
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NEW FROM KODAK Kodagraph Autopositive Projection Paper 


POSITIVE 
PROJECTION 
PRINTS 





WITHOUT 
NEGATIVES 


veloper (no fixing required), then rinse 
off emulsion and wash. Specially suited for 


Here’s an entirely new direct-positive 
camera-speed paper with special quick- 


processing, wash-off emulsion ... no 
fixing required. 


Now, with a single shot in camera or 
enlarger, you can make—on paper—high- 
contrast positive reductions or enlarge- 
ments of positive originals . . . or you can 
make negatives from negatives. Develop 
in Kodagraph Autopositive Projection De- 


making reduced-size intermediates of en- 
gineering drawings, or enlarged positive 
prints from microfilm positives. Also ideal 
for copying any document or,art pasteup. 


Available in two weights: Extra Thin 
for “‘intermediate” use in blueprint or 
whiteprint equipment, and Standard for 
general copying. 


Plus these two favorites ... now better than ever! 


IMPROVED Kodagraph IMPROVED Kodagraph 
Autopositive Paper, Translucent Autopositive Paper, Extra Thin 


All the advantages found in new Autopositive 
Paper Translucent on an extra thin base. Gives 
you superb intermediates at a minimum cost. 
See for yourself how these NEW FROM 
KODAK reproduction materials make the job 
easier, better! Call your Kodak dealer or write: 
to Eastman Kodak Company. 


Exposure speed is stepped up. Line sharp- 
ness is greatly increased, while background 
density is decreased—giving you intermie- 
diates which produce sharper, cleaner 
prints. Greater roomlight tolerance, espe- 
cially to fluorescent light, makes printing 
and processing easier. 


Graphic Reproduction Division, Eastman Kodak Company, Rochester 4, N. Y. 


Kodagraph Reproduction Materials 
"Make the job easier... better!" 
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Save Threading Costs! 
GET YOUR THREADS FREE 


by fastening with 


PALNUT SELF-THREADING NUTS 


Automatically form deep, clean threads while 
turning on unthreaded studs, rods, wire and pins 


—_ 


Se 











WASHER TYPE—STYLE SD 


One-piece self-threading nut performs 
functions of ordinary nut, lockwasher 
and flat washer. Resilient washer base 
avoids distortion of sheet metal or 
damage to fragile parts. Several base 
diameters; also with bonded-in plastisol 
compound to seal out water and dirt. 
Sizes for Ye”, 5/s2”, Sie” and Ye” dia. 
studs and rod. 


REGULAR TYPE—STYLE SR 


For assemblies where space is limited. 
Uses shorter studs, less seating area. 
Competitive with push-on fasteners, 
assembles fast, assures tight assemblies. 
May be used with internal wrench. 
Sizes for Ys”, 5/2” and 6” dia. rod, in 
various hex widths. 





e Low in price 
e Easy, fast assembly 
e Strong, vibration-proof grip 


Spring-tempered steel PALNUT Self- 
threading Nuts apply like any ordinary 
nut, using standard tools or PALNUT high- 
speed magnetized wrenches. Always as- 
semble perfectly—even on off-angle studs, 
in confined space, against curved surfaces. 
Provide vibration-proof grip, seated or 
unseated. May be removed and re-used on 
same stud. Use them on zinc die cast studs, 
plated or unplated; also steel, brass, alumi- 
num, high-impact plastic or any malleable 
material. 


ACORN TYPE—STYLE SC 


Decorative, dome-shaped self-threading 
nut covers end of studs or rods to pro- 
fect against scratching, snagging or 
tearing, while adding a pleasing ap- 
pearance. Costs less than threaded cap 
nuts. Sizes for Ye”, 5/52” and %6” dia. 
studs and rods. 


Write for Bulletin 585-A and Free Samples, 
stating style, size and application. 


THE PALNUT COMPANY 


Division of United-Carr Fastener Corp. 
75 Glen Road, Mountainside, M. J. 


Nur 
Canada: ¥. L. Robertson Mfg. Co., Ltd., Milton, Ont. 


LOCK NUTS and FASTENERS 
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installations, is invisible. 

5. Light beams can readily sense 
smoke, fog, or other materials which 
cannot easily be made to operate 
mechanical devices. 

6. Phototubes can be made to 
respond to printed marks, color dif- 
ferences, and other qualities which 
can only be sensed optically. 

7. Ease of magnification by sim- 
ple lenses, and highly sensitive de- 
tectors, facilitate the design of sys- 
tems with extremely high sensitivity. 

8. Light beams do not wear when 
in contact with rough, high-speed 
objects, 

9. In tight spots the detector and 
light source may often be mounted 
outside the area of critical space re- 
quirements. 

10. Light travels in perfectly 
straight lines. 


Limitations in the photoelectric 
approach are: 

1. High ambient light, especially 
sunlight, may override the signal. 

2. Highly polished surfaces in the 
presence of high ambient light may 
cause false operation by reflection 
(especially true of moving vehicles 
out of doors). 

3. Lamp filaments _ eventually 
burn out, even when operated at 
low voltages. 

4. Photocells are “color blind.” 
They respond best to some particu- 
lar color, but the ability to dis- 
tinguish color must be specifically 
designed into a system. 

5. A 10 per cent line voltage 
change results in approximately 35 
per cent light change from a fila- 
mentary lamp; thus systems must 
be able to operate with considerable 
light source intensity variation, or 
the supply voltage must be regu- 
lated. 

6. Most photocells cannot stand 
high ambient temperatures. 


“Doing the Job with Photoelectrics,” 
presented at the Fourth Conference on 
Manufacturing Automation, Purdue Uni- 
versity, April, 1960, pp. 90 to 96, collected 
conference papers. 


Factors in Use of 
The Orifice Meter 


RAYMOND E. SPRENKLE, director of information for 
Bailey Meter Co. 


NE of the oldest known devices 
for measuring the flow of 
liquids, the thin-plate orifice is: 1. 
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One of the first to embark upon a research and And here’s another FIRST! 

... more than 24 pages of design 
development program for Viton O-rings, Parker data and sizes covering basic 
P sifites wits facts about Viton O-Rings... 
Write for your free copy! 


DATA 


Seal Company now makes another significant 
advance in this versatile high temperature material 
by offering Viton O-rings in all A.N. or A.R.P. 
standard sizes. This means faster delivery and 
greater economy for all these popular O-ring sizes. 
It's another plus result of responsible leadership 


DESIGN AND MEpiq 


in O-ring engineering by Parker. 


or ker SEAL COMPANY 


Culver City, California and Cleveland, Ohio 


A DIVISION OF PARKER-HANNIFIN CORPORATION 
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Narrower... 
for a wider range of 
rs product amy 





NEW 
thin-width 
instrument 

bearings — 
standard at MPB — 
save space 
and increase 
power 





Featuring a high rotio of O. D. to width, these new MPB high-precision bearings 
were originally designed for use in synchros of maximum reliability. Further 
developed under the MPB policy of working with customers to solve miniatur- 
ization problems, the thin-width newcomers have proved ideal for servos, 


potentiometers, gear trains, motors and other instruments. 


In applications like these, a thin-width bearing may also function as a motor end 
cap, while the motor housing serves os the bearing's outer ring seat. This saving 
of space results in widely varied product improvement. For example, small 
power units can use the longer stators or rotors without increasing overall unit 


length or diameter, thus gaining increased power from the same space. 


Your own products may gain exceptional, perhaps unexpected, advantages from 
the use of MPB thin-width bearings. Made to ultra-precision tolerances of 
ABEC Class 7, they are available in nine sizes, with O.D.'s from .2750” to 
5000” and bores .0937” to .1875”. The new thin-width instrument bearings 


are not “Specials”; they are a standard series without price premium. 


An MPB Sales Engineer will be glad to discuss your application with you. For 
engineering assistance and/or new bulletin write to Miniature Precision 


Beorings, Inc., 105 Precision Park, Keene, N. H. 


ME-B Helps you 


perform miracles in miniaturization 
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The least expensive type of primary 
metering element available because 
of the simplicity of design and con- 
struction. 2. The easiest to install 
when pipe line flanges are available. 
3. The type which stays cleaner 
longer, particularly if its measuring 
edge is quite narrow and the outlet 
edge beveled. 4. The type which 
will not wire-draw or wear in serv- 
ice, provided it is made of monel, 
stainless steel, or similar alloys. 

Disadvantages, not serious in 
many applications, are: 1. Maxi- 
mum capacity measurable is only 
about 60 per cent of the theoretical 
maximum because the jet produced 
by the sharp inlet edge of the ori- 
fice has a considerably smaller area 
than the orifice hole itself. 2. Un- 
recovered pressure loss is high com- 
pared with that of a Venturi tube 
for the same flow conditions. 3. 
Pipe line flanges are required for 
installation. 

The most widely used orifice type 
is the concentric in which the cir- 
cular hole is centered in the plate 
and thus concentric with the pipe. 
The concentric type is covered more 
thoroughly by research data than 
all other types. Most of this re- 
search work has been done on ori- 
fices for pipe sizes from 2 to 15 in. 
in diameter. However, a_ recent 
project involved the calibration of 
30-in. pipe size orifices of ratios from 
25 to 75 per cent. 

When the fluid carries extraneous 
material in suspension, the rim 
formed by the concentric orifice 
causes a deposit of this material on 
the bottom of the pipe. This de- 
posit can change the effective area 
of the pipe and thus cause an error 
in the flow measurement. By off- 
setting the circular hole in such a 
way that it is tangent with the bot- 
tom of the pipe, this difficulty can 
be overcome. 

In this tangent type, the only ob- 
struction formed by the orifice is a 
segment or dam across the top or 
the side, but the circular part of 
the orifice may be equal approxi- 
mately to the pipe ID. A practical 
and inexpensive design is the orifice 
segment which consists of an angle- 
iron framework shaped to fit the in- 
side contour of the pipe and upon 
which is attached a carbon steel 
plate of sufficient height to produce 
required meter differential pressure 
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Experience— the added alloy in Allegheny Stainless 
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New booklet on A-L’s precipitation-hardening 
Stainless steels, AM-350 and AM-355 


A tool for anyone interested in 
high strength-to-weight metals 


In this technical booklet, you get the facts on Alle- 
gheny Ludlum's precipitation hardening stainless 
steels, AM-350 and AM-355, metals developed for 
space age requirements. 

AM-350 and AM-355 combine these unusual qual- 
ities. They are easy to fabricate. Have high strength- 
to-weight ratios at room and elevated temperatures 


combined with excellent resistance to corrosion. 

The physical and mechanical properties of the two 
metals are described in 33 charts and tables. Included 
are heat-treatment and fabrication data, eight photo- 
micrographs and a section on corrosion resistance 
with representative values in selected environments. 

It’s jam-packed with data. For your free copy, see 
your A-L representative or write Allegheny Ludlum 
Steel Corporation, Oliver Building, Pittsburgh 22, 
Pa. Address Dept. MD-5-1. 


ALLEGHENY LUDLUM™M 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 
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NYLOK-DETROIT 
can add this self-locking, 
sealing, adjusting insert 
to any threaded part! 


HHEeeeeeee 


Nylok-Detroit is fully equipped to add 
locking, sealing, adjusting nylon inserts 
to any threaded part—regardless of size, 
shape or material! What’s more, you may 
furnish your own parts to have the pellet 
inserted—or purchase complete parts proc- 
essed to your exact specifications, 
Special equipment geared to handle both 
long and short production runs assures 
maximum efficiency and economy. Send 
sample, blueprint or description for 
prompt quotation and delivery, 

Sold through selected indusirial supply houses coast-to-coast! 


NYLOK( )OETROIT corp. 


i es ligt a. Woodward Ave., 
Birmingham, Michigan 
“NYLOK”’ is a registered trade-mark of The Nylok Corporation. 
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at the desired maximum flow rate. 

Much work has been done lately 
on the use of thin-plate orifices with 
special profiles, in an effort to 
achieve a flat coefficient-of-dis- 
charge curve through both the vis- 
cous and the turbulent flow range. 

Research and development have 
built up an extremely valuable and 
reliable body of data on the meas- 
urement of normally turbulent flow 
through both the laminar and the 
turbulent flow regions by the use 
of the thin-plate orifice. 

However, the measurement of 
pulsating flow is another story. Re- 
search on the measurement of 
pulsating flow is still in progress, 
but the fact remains that as of now 
the variables involved cannot be 
evaluated correctly and completely 
with present-day apparatus. It is 
wise, therefore, to avoid measuring 
pulsating flow or to accept measure- 
ments with a wide tolerance. 


“The Orifice Meters: Principles of Use 
and Accuracy,” The News in Engineering, 
Ohio State University, Vol. 32, No. 1, 
Feb., 1960, pp. 7 to 15 


Determining 
Safety Factors 


R. F. SCHOOF, Safety Services Section, Allis-Chalmers 
fg. Co. 
IX-PART cross-examination plugs 
gaps in three different design 
approaches to obtain safety factors. 
The first design approach considers 
equal stress design, which requires 
that all parts are utilized at a con- 
sistent stress level, and stress raisers 
are eliminated. 

A second general approach, func- 
tional shape, has been described as 
a “meditation” upon the shape that 
a structure would like to take. 

When the need is justified, an 
individualized comprehensive stress 


| study, the third approach, is used. 


Selection of a factor of safety 


| based on a review of all the various 


areas of design and ultimate use can 


| be simplified by a six-part analysis: 


1. Loss Factor: What are the con- 


| sequences of failure? Could failure 


cause loss of life, major property 


| damage, interruption of production 
| or service in a vital plant, or loss 
| of user’s good will? 


2. Load Factor: Are the loads and 





HOW TO FORM 


a rectangular shape with the 


DI-ACRO ROLLER 


Roll thru to de- 
sired point and 
engage Idler Roll. 


introduce metal 
with Idler Roll 
disengaged. 


Disengage Idier 
Roll and roll to 
next point. 


Continue bend 
until angle is 
formed. 


Engage Idler Roll 
to make second 
bend. 


Repeat process 
until shape is 
formed. 


Forming small and large circles with- 
out flat spots and a variety of other 
sheet metal shapes is easily accom- 
plished on the Di-Acro Roller with its 
exclusive cam actuated Idler Roll. Rear 
roll indicators allow operator to quickly 
return to a previous setting. Eight 
models from 6” to 42” forming width. 


NEW DI-ACRO POWER ROLLERS 


Increase speed and efficiency. 
Forward, stop and reverse are 
governed by foot control leav- 
ing both hands free for feeding 
materials. Six sizes from 12” 
to 42” wide all with 2” ground 
and polished forming rolls. 
For six page roller folder 
eall your nearest Di-Acro 
dealer listed in the yellow 
gosee under Machinery— 
achine Tools or write to us. 


pronounced die-ack-ro 


AF dhe O'NEIL-IRWIN 
mete RK cs MEG, co. 


MACHINES 416 8th Avenue 
Lake City, Minnesota 
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immediate 
answer 

to a remote 
problem 


Design Project: ET 580 peer —*" 


ntanee 
Design Project: TV 12 Component: Remote Servo Positione 
Function: Traverse Azimuth & Elevation i pe 
Specifications: 1. Compactness:_Servo 


itionet 
412 Component: Remote Servo Posi 


ign Project: t. ithin Ya-degree- 
ae XY Table movemen sition lead screw vt 
Specifications: 1. Accuracy: (table accuracy - . 
$é. 
-eetion: Forward & rever 
2. Direction: © amen ; 
root” as ve servo Positions’ 
fee mo 
nd. 


canin 1/00 58° 
thin 1/ 
ed pe 108” travel. 


LEARTRON 60 


FOR PRECISION REMOTE CONTROL 


Designers are fast finding that the “Leartron 60” remote positioning 
system measures up to...and beyond ...some of the most stringent speci- 
fications. It’s not surprising; all Lear industrial products and systems 
reflect the demonstrated reliability and quality which have made Lear 
the leader in the aircraft and missile field for over 30 years. 


Perhaps you have a problem requiring a look outside the field of conven- 
FREQUENCY RESPONSE tional products—electro-mechanical, electronic, or hydraulic in nature. 


Total shaft movement equals one-quarter degree, If SO, May we help? 
INDUSTRIAL PRODUCTS 
ELECTRO-MECHANICAL DIVISION 


110 lonia, N.W., Grand Rapids, Michigan 
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You add to Product Reliability of your 
motor driven equipment when you 


use motors with KLIX0 N 
TOTAL PROTECTORS 


For Example: 
In 
Refrigeration 


KLIXON 
MOIGAUIES 


Klixon Total Protectors available 


The heart of motor driven equipment is the motor; 
if it fails the product is useless until the motor is re- 
paired or replaced. You can safeguard your equipment 
and at the same time add extra value to your products 
by specifying and using motors with built-in KL1xon 
Total Protectors. 

The advantages to you and your customers are 
many — motors operate at safe maximum output... 
motor repairs, replacements and service calls are 
greatly reduced . . . customer satisfaction is main- 
tained. 

For example, a recent motor repair shop survey 
shows that refrigeration motors with built-in KLIxon 
Protectors reduced burnouts by 90%. 

Protect your motor driven equipment by using 
motors with built-in KLrxon Protectors. The addi- 
tional cost is low .. . the savings high. Ask your motor 
supplier for complete information or write for Bulletin 
MOPR-4, 


Over 200,000,000 motors 
are protected against 
overheating and burning 
out with Kliixon Protectors 


to meet your exacting protection 
requirements against these con- 


Reduce Motor jiu 


1. Running overload with or without 
high ambient or tilation blocked. 





Bu rm 0 uts 2. Locked rotor normal voltage such as 
caused by mechanical failure of driven 


load. 

3. Locked rotor caused by low voltage 
where decreased torque is insufficient 
to start load. 

4. Locked rotor with main winding only 
in circuit resulting from open circuit start 
switch or open circuit in reversing switch. 
5. Locked rotor with start winding only 
in circuit, such as that resulting from an 
open main winding circuit or open cir- 
cuit reversing switch. 

6. Running with both start and main 
windings in the circuit resulting from 
start switch failure in closed position 
or low voltage which prevents reaching 
switchover speed. 


“~ TEXAS INSTRUMENTS 


INCORPORATED 
METALS & CONTROLS DIVISION 


3205 FOREST STREET . ATTLEBORO. MASS, 


SPENCER PRODUCTS 


Spencer Products: Klixon® inherent Overheat Motor Protectors +« Motor Starting Relays * Thermostats « Precision Switches « Circuit Breakers 
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therefore the anticipated stresses 
readily estimated with reasonable 
tolerance? Known impact or shock 
loadings which are calculable should 
be included in stress calculations. 
Suitable allowance in the safety fac- 
tor should be made for complex im- 
pact loadings where approximations 
or estimates of possible loads must 
be made. 

Is there multiple-unit operation 
where loss of the function of one 
unit transfers additional loads to 
remaining units? In an emergency, 
a unit may often be required to op- 
erate at up to 150 per cent of nor- 
mal rating. 


3. Stress-Analysis Factor: Is the 
stress analysis straightforward and 
simple or are there stresses involved 
which are inadequately covered by 
theory and require approximate 
methods of calculation? Do vibration 
and torsional resonance effects war- 
rant investigation? 


4. Fabrication and Assembly Fac- 
tor: Materials frequently change 
properties while being fabricated. 
Residual stresses can be produced 
from forming, bending, punching, 
hammering, and other work. Heat- 
treating problems arising from such 
causes as inadequate annealing or 
welding and plating processes can 
produce difficulties. Assembly prob- 
lems may arise when an unusually 
high degree of skill is required to 
obtain maximum performance. By 
establishing tolerances and inspec- 
tion requirements, the designer can 
minimize the chance of error. How- 
ever, when extensive fabrication or 
assembly operations on a device in- 
troduce changes of indefinite char- 
acter, an increase over a normal 
safety factor is required. 


5. Time Factor: Devices which at 
the time of construction may be 
more than suitable for the applica- 
tion may not be adequate in five 
or ten years. In addition to the ef- 
fects of wear, which may lead to 
misalignment and other difficulties, 
there are the problems of corrosion, 
decay, metallurgical changes, brit- 
tleness, and creep. Loading changes 
may also affect some devices. In 
many cases the device of today may 
well be expected to do tomorrow’s 
job—at least for a time. 
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the only phantom 
that gives ‘you more 
than a ghost of a chance 


Biyur 
AUTOMATIC 


METERED 
LUBRICATION 


It’s a long way from the drawing 

board to machines installed and 

operating in your customer’s plant. 
That’s why the Bijur phantcm is important to you now. 


Your customers want increased productive capacity, 
reduced downtime, and longer machine life. 

Bijur Automatic Metered Lubrication, plus your own 
skill, can assure these customer benefits. 


More than a million Bijur-protected machines are in use. 
Hundreds of leading manufacturers standardize on 

Bijur as “built-in” components of their machines. 

Bijur emphasizes custom-engineering, and we will gladly 
cooperate in designing a system to meet your specific 
requirements, 


Write today for information that can lead to more profits 
for your customers. 


<p JWR “recncon rors ew sorcey 
Pioneers in Arilomdlic Lubrication 
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Socket Head 
Cap Screw 








provides a 26.53% improvement 








































































































‘ 


in working efficiency ! 


The taper tells the story. It’s 
the taper of the new Mac-it IB 
socket head cap screw that adds 
16.66% more bearing surface 
without an increase in head size. 
And there’s 14.28% less resultant 
compression because of the 
change in direction of stresses. 

It takes 12% to 23% more 
torque to release a Mac-it IB 


(Even over the new 1960 Series) 


screw. That means it holds 
tighter. Indenting and corner 
fatigue are eliminated. And the 
new IB is self-aligning, tight- 
sealing, stronger, yet more 
streamlined. 

Conservatively rated, the 
Mac-it IB socket head cap screw 
provides a 26.53% improvement 
in working efficiency. 


YOUR MAC-IT DISTRIBUTOR will be glad to give you 
the facts on the new IB’s right now; or write for 
new, illustrated specifications bulletin. 


* ieee" 


al 


Mac-lt Parts Co., Dept. 21, Lancaster, Pa. 


MAC-IT ALLOY STEEL SCREWS 
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6. Economy Factor: Three basic 
considerations in economy are cost 
of materials, weight requirements, 
and fabricating methods. Where 
materials are costly and production 
volume is high, overly generous 
safety factors are not sound, and 
needed factors should be precisely 
determined. In aircraft construction, 
for instance, design for the lightest 
possible weight consistent with per- 
formance and safety requirements is 
the criterion and is basic for suc- 
cessful economic operation. 


“How Much Safety Factor,” Allis-Chal- 
mers Electrical Review, Vol. 25, No. 1, 
First Quarter, 1960, pp. 21 to 24. 


Plasmatron Uses in 
Materials Processing 
BEN LOHRIE, Plasmakote Corp. 


WO industrial applications of 
plasma-jet technique for high- 
temperature processing. 


Coating and spraying: The noble 
gas plasma offers pure heat at tem- 
peratures up to 30,000 F. This tem- 
perature not only exceeds the melt- 
ing points, but also the boiling 
points of all the elements. With such 
temperature, it is possible to melt, 
vaporize, and spray anything. 

Sprayed materials fall into five 
major classifications: 1. Heat barriers. 
2. Corrosion barriers. 3. Erosion bar- 
riers. 4. Electrical barriers. 5. Self- 
supporting shapes. 

Considerable success can be ex- 
pected from most of the elements. 
The low melting point materials, 
such as copper and aluminum, are 
exceptions, probably because the de- 
vice is too hot for them. Most of 
the oxides have been successfully 
used, including thoria and urania. 
The stainless alloys are particularly 
easy to manage, and many of the 
carbides are routine in application. 

Plasma sprayed materials are used 
in an impressive number of differ- 
ent applications. Among the most 
aggressive and imaginative users of 
the technique are those developing 
nuclear powerplants. Materials 
never before possible are vital to 
their designs, Self-supporting shapes 
are being utilized in ever growing 
quantities, with considerable volume 
in solid fuel nozzles. 


Cutting and shaping: This cate- 
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anywhere. You save time and 


GITS OILERS 
AND GaucEs igeemeeam 
READY 4 xy coil eae, 


Shaft Seals for Almost : 


S HIP | Half-A-Century 3 
- Gits BROS. MFG. Co. 


1868C S$. Kilbourn Ave., Chicago 23, Ill. 











new 10,000 psi 
FOUR-WAY VALVES 


an} 


effortless operation 
for applications up to 
10,000 psi 


Have valving problems on hydraulic 
applications calling for high pressures up 
to 10,000 psi? This new Greener Four- 
Way Valve may be your answer. Simple, 
trouble-free spool-type valve . . . com- 
pletely balanced to provide effortless 
operation at any pressure in any position. 
It operates with the same ease at 10,000 
psi as at O psi. Panel mounted for universal 
adaptability. Subplate available. Pre- 
cision-made, precision-tested. (Max. leak- 
age 4 cu. in. per minute at 10,000 psi.) 
Write today for illustrated data sheet. 


WweuTMat 





Greentee Four-Way Valve is available 
in two models: No. 1717 (above) with 
detent-positioned control lever . . . No. 
1704 with spring-centered control lever, 
FHE GREENLEE LINE ALSO INCLUDES A 


WIDE SELECTION OF HAND AND POWER- 
OPERATED HYDRAULIC PUMPS 


= 
GREENLEE 
GREENLEE TOOL CO. 


1776 Columbia Ave., Rockford, Mlinois 
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gory is not as well advanced as 
spraying. However, the demand for 
an efficient method of cutting stain- 
less steel is encouraging some devel- 
opment. Present equipment must be 
modified to adapt it for efficient 
cutting. However, such materials as 
hard-to-cut honeycomb are easily 
handled by existing hardware. 

Pre-shaping, prior to finish ma- 
chining, constitutes an area of major 
promise. Large billets can be rough 
shaped in a fraction of the time 
conventional machining takes. Screw 
threads in molybdenum and tung- 
sten have been preshaped. 


ASM paper, “The Application of the 
Plasmatron to the Processing of Materials,” 
presented at the Golden Gate Conference, 
San Francisco, February, 1960. 
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Wide-Range Automatic 

Speed Control of DC Motors 

Ansgar Hansen and Alan W. Wilker- 

son, The Louis Allis Co. 
Closed-loop feedback circuits for 
combined armature and field control 
of DC drives. On early drives, 
the combination of armature and 
field control was accomplished by 
operating rheostats or potentiom- 
eters in the field circuits of a Ward- 
Leonard system. The rheostats were 
either two independent units, or 
they were tandem mounted so 
that a single knob would provide 
operation over the entire - range. 
Such systems are still commonly 
used. However, it is frequently 
necessary to obtain better speed 
regulation with varying load than 
can be obtained with the rheostat 
systems. Accuracy of the drive and 
miniaturization of speed setters can 
best be met by closed-loop feed- 
back systems. Because these cir- 
cuits automatically change from 
armature voltage control to field 
control at a pre-determined point, 
they are called “cross-over” circuits. 
There are two types. 

One of these circuits has been de- 
veloped for conditions requiring 
very close regulation, low drift, and 
a linear relationship between input 


signal and output speed. This type | 
utilizes a tachometer generator con- | 


nected to the motor. 


The other type was delenit | | 








COMPLETE 
MAGNETIC DISC 
BRAKE LINE 


offered by 


DINGS 


MOTOR MOUNTING 


A brake for ev- 
ery need! Direct- 
acting standard 
and waterproof, 
dust-tight mod- 
els with torque 
range of 1% to 
175 lbs. ft. Haz- 
ardous-location 
t ~ in 3 to 75 

ft. rep * 


1 
flange mountings. “Thru-Shaft”, 
vertical and other special designs 


available. 


FOOT MOUNTING 


al 


Ma) 32,000 Ibs. 


All Dings Brakes 
available with 
foot mounting 
bracket for in- 
stallation wher- 
evera “C”’ flange 
mounting is im- 
practical. 


Twostyles avail- 
able: Magneti- 
cally-engaged, 
» spring- oeeter 
—1200 —— 


torque, an ‘i 
spring-engaged, 


magnetically-released— 2000 
through 16,000 lbs. ft. torque. 


DINGS SERVICE 


Dings representatives in 29 U.S. 
cities, 3 Canadian cities, and in 
foreign countries, offer expert as- 
sistance with your brake or clutch 


problems, and 


parts service. 


rompt — 
Ask about Dings 


complete engineering service for 
your brake or clutch application. 


Send for FREE BULLETIN 


Bulletin BK-4106 
gives general infor- 
mation about Dings 
complete line of 
Magnetic Brakes. In- 
cludes applications, 
data, mounting, en- 
closures, selection, 
and useful engineer- 
ing information. 
Send for your copy 
today. 


omnes BRAKES, Inc. 


A subsidiary of Dings 


» 4714 


Magnetic Separator Co. 


West Electric Avenue 


Milwaukee 46, Wisconsin 
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VICTOCORK : 


metal core 
asbestos-rubber 


metal core 
asbestos 


metal core 
rubber-asbestos 


compressed 
asbestos-rubber 


beater mixed 


cellulose 
fiber-rubber 


beater mixed 
asbestos-rubber 


glue-glycerine 
freated paper 


asbestos- 
cork-rubber 


cork-plant 
ftiber-rubber 


asbestos-rubber 


These names prevent misreading of your sealing specs 


These are not ordinary brand names. They were 
coined to help specifiers positively and conveniently 
identify the intent of sealing design. They prevent 
misinterpretation of packing specifications. 

Each name stands for a basic composition of 
packing materials (available in various grades) with 
unchanging properties from lot to lot produced. 
Each name certifies to characteristics and perform- 
ance values far beyond the general SAE-ASTM 
classifications, 

Sealing engineers increasingly are specifying pack- 
ings by these names to insure performance and value. 


v¥ wircrTr 


GASKETS * PACKINGS °* 


OIL SEALS °* 
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A good man to know, your Victor Field Engineer 
is available for on-the-spot counsel on all sealing 
applications. His service, backed by Victor Home 
Office Engineers, is yours to use without obligation. 


Victor Mfg. & Gasket Co., P.O. Box 1333, Chicago 
90, Ill. Canadian Plant: St. Thomas, Ontario. 


YOUR COMPLETE GUIDE TO PACKINGS 
Just off the press, this new No. 505-A catalog 
will bring your file up to date on packing selec- 
tion and specification for all needs. Please 
request on your business letterhead. 


Sealing Products Exclusively 
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(@) i [@) A complete line 
for drives where accuracy and 


available from local 
Nadal REDUCERS stocks ev vine ii linearity can be sacrificed to reduce 


cost. This system does not require 


& STOCK GEARS : a tachometer generator. 


AIEE Paper No. DP 60-642, “Automatic 
een ee gy: son of a ~—— as 
ombine rmature Voltage an otor 
These fin and fan cooled reducers Field Control,” presented at the AIEE 
‘give up to 80% more capacity in Great Lakes District Meeting, Milwaukee, 
ar less space. Over 100 models April, 1960, 11 pp. 

from 1/16 to 18 horsepower. 
Available with “C” flange motor 





Wide-Range DC 
Center-Wind Drive 
Byron Jones and Thomas Pare, The 
Louis Allis Co. 
A drive system which will allow con- 
stant-tension center winding of ma- 
terial from continuous-process ma- 
chines. The drive system has per- 
formance characteristics very sim- 
PSeries ilar to conventional dc-motor center- 
wind systems. An extended wind- 
Non-Ventilated Models ing range is achieved by varying 
the armature voltage applied to 
the de motor as well as its field 
voltage. This drive is capable of 
being modified to include all of the 
usual correcting signals. The drive 
has a functional error in that the 
product of armature voltage and cur- 
rent is not strictly controlled. It 
Single Worm Double Worm Bevel Gear has been shown that this effect is 
not as responsible for deviation 
from constant tension as is the de- 
viation of losses within the motor. 
Field experience with this drive sys- 
tem indicates that the performance 
obtained is adequate for most reel- 
ing applications. 
AIEE Paper No. DP 60-645, “Wide 


Spur Gears Worm Gearing Range DC Center Wind Drive,” presented 
at the AIEE Great Lakes District Meeting, 
Milwaukee, April, 1960, 8 pp. 
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Electrodynamic Forces 
At Electrical Contacts 


A. C. Snowdon, Cutler-Hammer, Inc. 


Hew to determine the magnitude of 
the electrodynamic force occurring 
at closed electrical contacts which 


Local Stocks In 50 Cities " fot Catalog are carrying high current. Past work 


oo. * ste hermes hana Sieuthev template Aj has shown that current passing 
: ee eee, dimensions and engineer- . Bae through a contact surface is con- 


-.. see Yellow pages for name =. 
of your local distributor. Staal 9 to ' stricted to flow through very small 
: contacting spots, and that this con- 


Ohio also supplies “special'' gears and speed reducers — stricted current flow causes a repul- 
sion force to act on the contacts. 
° Further contributions to the theory 

hio OHIO GEAR co. and calculation of this force have 

studies. Analysis in this paper de- 








Helical Gears Fibre Gears Bevel Gears 
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rives equations that can be used to 
calculate the magnitude of this re- 
pulsion force. It is shown that the 
force depends on contact pressure, 
diameter, material hardness, and 
magnitude of current. The force is 
found to be independent of contact- 
surface curvature when contacts 
that have axial symmetry are con- 
sidered. 


AIEE Paper No. DP 60-637, presented 
at the AIEE Great Lakes District Meet- 
ing, Milwaukee, April, 1960, 11 pp. 


Selecting Effective 

Relay Controls 

Zeke Smith, vice president & techni- 

cal director, Potter & Brumfield Div., 

American Machine & Foundry Co. 
Search for the shortest, simplest so- 
lution for using relay control. First, 
determine what the relay is to do. 
Second, select the most promising 
relays for the job. Third, test the 
relay under actual operating con- 
ditions. 

The maximum number of poles 
which any relay is capable of han- 
dling is determined in the inherent 
design and is limited by the total 
amount of power for operating the 
contact forms. All relays will han- 
dle at least one pole. Some will 
handle 6, 8, 10, or more. The cur- 
rent, voltage, nature of the load, 
duty cycle, and frequency of opera- 
tions influence the amount of en- 
ergy handled, and thus influence the 
minimum number of operations the 
relay can be expected to survive. 

The first information the designer 
of the relay needs is the type of 
power source that will be available 
to operate the relay motor. Then 
the user should specify nominal 
voltage or current, maximum volt- 
age or current, and minimum volt- 
age or current at which the relay 
motor is expected to operate. 

The operating time of all conven- 
tional relays varies over an extreme- 
ly wide range depending upon the 
amount of power applied to the mo- 
tor. Hence, it is necessary that the 
relay designer know at what volt- 
age or current the operating time 
will be measured. 

Physical requirements break down 
into the space available, mounting 


means desired, marking, finishing, | 


and termination. A relay should 
never be hermetically sealed unless 
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NEEDED: 

ISOLATION FROM 
HIGH ENGINE TORQUE 
AND SHOCK 


...to isolate frame and operator from the high engine 
torque, shock and violent bursts of intermittent power 
delivered by the engine on a 6-ton crawler-tractor; also 
to protect engine from shock of heavy pounding. 


ANSWER: 
STANDARD | 

MB ISOMODE 
TYPE 5 MOUNTS 


The Isomode Type 5 Mount isolates equally the six pos- 
sible modes of vibratory motion. With core in balanced 
compression and shear, it offers high load capacity and 
endurance in compact size. It is safely self-snubbing to 
control damaging overloads. And it can take an extra- 
ordinary amount of punishment. 


WHAT'S YOUR 
MOUNT PROBLEM? 


MB has specialized in vibration isolation for over 20 years. 
It may very well be that an existing standard MB mount 
or modification thereof is the answer to your vibration 
control problem. If not, MB has the experience and per- 
sonnel to find the right answer for you. Write us for 
complete information—ask for Bulletin 418-1. 


MB ELECTRONICS 


A DIVISION OF TEXTRON ELECTRONICS, INC. 
1056 State Street, New Haven 11, Conn. 
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Every Hour M. S. Little Brass Goods Company 
Makes 690 Appliance Fittings Better 


With HANDY & HARMAN SILVER BRAZING 





Rotating jig showing ted assemblies entering and leaving gas-air furnace. 


This Hartford, Connecticut, company makes—in volume—an assembly that goes into 
the overflow system of household appliances. The assembly consists of brass tubing and 
a machined brass casting. The two components are joined by a preplaced ring of 
Handy & Harman Easy-FLo 45 silver brazing alloy and HANDy FLux. Heating is auto- 
matic gas-air; parts are placed on a rotating turntable to pass through the gas furnace. 
Every 60 working minutes, 650 assemblies are completed. 

The advantages here are that the manufacturer can use thin-walled tubing with 
heavier, threaded components at no sacrifice in strength. Because of Easy-FLo’s 
penetrating qualities, the entire shear area is fully as strong as the solid parts of the 
assembly, yet considerably lighter. And, casting and machining the components for this 
assembly have been greatly simplified. 

Are you in pursuit of a metal-joining method which offers—among other advantages 
—high, uninterrupted production at low capital investment? You may easily find the 
answer in Handy & Harman silver brazing. Hundreds of manufacturers and fabricators 
of as many different products, parts and components are right now enjoying the speed, 

wi . . 
Leh-teneed ents: Gilevemaailion vy ne oe rine ag i = ay —_— You can too. Just ask Handy Harman, 


with preform ring of Easy-FLo 45. 
COMING IN NOVEMBER! 
New Handy & Harman Brazing Correspondence Course. Simple self-study data on all 
phases of brazing. Send for details to Dept. BC. 


FOR A GOOD START: Your No.1 Source of Supply and Authority on Brazing Alloys Offices and Plants 
Bridgeport, Conn. 


BULLETIN 20 Chicago, Ili. 
This informative booklet gives a‘, 1 Soles Tews 
good picture of silver brazing and Detroit 


roit, Mich. 
; i ; Los Angeles, Calif. 
alloys, beating methods, joint do- | HANDY & HARMAN ny 


sign and production techniques. | General Offices: 82 Fulton St., New York 38, N. Y. 2 


Write for your copy. DISTRIBUTORS IN PRINCIPAL CITIES Toronto, Canada 
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the environmental conditions are 
such that it must be sealed to work 
satisfactorily. These conditions 
would include high-altitude opera- 
tion or corrosive, explosive, or ex- 
tremely dusty atmospheres. 

Environmental conditions which 
need to be specified in detail in- 
clude temperature, humidity, unusu- 
al atmospheric conditions, shock, vi- 
bration, altitude, and linear accel- 
eration. 


“Using Relay Control Effectively,” pre- 
sented at the Fourth Conference on Manu- 
facturing Automation, Purdue University, 
April, 1960, pp. 84 to 89, collected confer- 
ence papers. 


riaterioads 


Case Hardenability of Four 
Carburizing Grades of Steel 


]. A. Halgren and E. A. Solecki, Manu- 
facturing Research, International Harv- 
ester Co. 
End-quench case-hardenability in- 
vestigations covering high and low 
chemistry heats of SAE steels 4028H, 
8620H, 4620H, and 4815H. Harden- 
ability of the steels was determined 
at carbon levels from 1.10 to 0.30 
per cent at 0.10 per cent increments 
with Rockwell A, Superficial Rock- 
well I5N, and Vickers 10 kg hard- 
ness procedures. Results are pre- 
sented in the form of isohardness 
diagrams showing relationship be- 
tween carbon content, hardness, 
and position on the end-quench bar. 
Case hardenability appeared di- 
rectly related to the core harden- 
ability adjusted to a common car- 
bon level. Relative case hardenabili- 
ty of the four grades of steel is 
slightly changed by reheat and 
quench practice. Superficial Rock- 
well I5N or Vickers 10 kg hard- 
ness procedures would be preferable 
in determining end-quench case 
hardenability. 


SAE Paper No. 149A, “Case Hardenabil- 
ity of SAE 4028, 8620, 4620, and 4815 
Steels,” presented at the SAE National 
Automobile Week, Detroit, March, 1960, 


15 pp. 


Durability of 
Decorative Plated Coatings 
D. M. Bigge, Chrysler Corp. 


Comparative durability of bright 
plating exposed continually to the 
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Send For Your 
Townsend Tubular 
Rivet Selection Chart 


for quick economical 
fastening 


use TOWNSEND 
tubular rivets 
and machines 


The combination of Townsend 
tubular rivets and setting ma- 
chines gives you a fast, economi- 
cal assembly method for a variety 
of metals, plastics and fabrics. 
You will find that installed costs 
are lower than most other fas- 
teners. Also the slight pressure re- 
quired to install them prevents 
damage to soft and fragile 
material. 

The Townsend Tubular Rivet 
Setting machines are versatile and 
can be tooled for almost any size 
and shape of work. They are avail- 
able in floor and table models. 

Townsend tubular rivets are 
available in steel, brass, copper, 
aluminum and other special mate- 
rials. Quick delivery is assured by 
manufacturing facilities and 
stocks maintained in strategic 
locations throughout the United 
States. For information write to 
Engineered Fasteners Division, 
P.O. Box 71-E, Ellwood City, Pa. 


Townsend Company 
SS 


Engineered Fasteners Division 


ELLWOOD CITY - PENNSYLVANIA 


: 4 in Canada: Parmenter & Bulloch Manufacturing 


Company, Limited, Gananoque, Ontario 
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LOW 
COMPRESSION 
SET 
SILICONES! 
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atmosphere. Exposures in different 
atmospheric environments showed 
that: 

1. The use of buffed (Watts) 
nickel or of semibright plus bright 
nickel gave decidedly superior per- 
formance as compared to the use 
of bright nickel in the copper-nickel- 
chromium plating of zinc base die 
castings. 

2. The use of semibright plus 
bright nickel also gave decidedly 
superior performance as compared 
to the use of bright nickel in the 
nickel-chromium plating of steel, 
both on flat steel panels and on 
steel panels which were bent after 
plating. 

3. For steel panels plated with 
nickel and chromium, substantially 
increasing the thickness of the semi- 
bright nickel or of the bright nickel, 
when used as a single nickel layer, 
does not match the performance ob- 
tained by the use of semibright plus 
bright nickel in multiple-layer coat- 
ings. 

SAE Paper No. 147A, “Decorative Plated 
Coatings of Improved Durability,” pre- 


sented at the SAE National Automobile 
Week, Detroit, March, 1960, 7 pp. 


Equicohesive Point as Clue to 
Metal Strength and Stability 


E. E. Underwood, Battelle Memorial 

Institute 
Significance of the equicohesive 
point for metals, as marking the 
transition between low and _ high- 
temperature behavior. Usually, 
high-temperature strength of a ma- 
terial is conceived in terms of the 
stress required to produce rupture 
in a certain number of hours. 
But the rupture stresses for two 
times give more than just two 
values of strength. Together they 
give an idea of the relative stabil- 
ity, or stress-resistance, of the mate- 
rial under consideration. The 
property expressed by the rate of 
decrease of strength with time is 
just as important a criterion of 
high-temperature performance as 
the magnitude of the rupture 
stress. It is shown that the slopes 
of rupture-stress/rupture-time curves 
are simply related to the slopes 
of similar curves based on mini- 
mum creep rate, tensile stress, and 
hardness number. Despite the di- 
verse nature of these tests, the 
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slopes appear to be generally re- 
lated to some basic stability index 
of the material. This is called the 
“equicohesive point.” Results re- 
ported in this paper represent an 
attempt to evaluate the strength, 
stability, and other characteristics 
of a series of high-purity iron-base 
alloys, and to determine the inter- 
relationships that exist for the com- 
positions studied. 


Paper No. 1980, “Strength, Stability, and 
the Equicohesive Point,” Journal of the 
Institute of Metals (Great Britain), Vol. 
88, 1959. 


Basic Studies on 

Base-Metal Thermocouples 

]. F. Potts Jr., Instrument and Control 

Div. and D. L. McElroy, Metallurgy 

Div., Oak Ridge National Laboratory 
Studies conducted on base-metal 
thermocouples up to 2000 F. Objec- 
tives were answers to the questions: 


1. How reliable are Chromel-P/Alumel 
T/C for measuring temperature up to 
1000 C? 

2. Why is this combination good or 
bad? Does a better combination exist? 

Answers were sought through de- 
tailed studies of thermoelements un- 
der a wide range of operating vari- 
ables. Results of these studies pro- 
vide guidance to the solution of 
certain temperature - measurement 
and control problems. Conclusions 
from these tests are: 


1. Drift tests show that below 390 C, 
commercial thermocouples drift less than 
#£1:¢, 

2. Special handling of thermocouples may 
not produce less drift at a given tempera- 
ture, but does reduce the spread in thermal 
emf noted for individual thermocouples. 

3. Minimum drift between 700 and 1000 
C may be obtained by use of swaged 
thermocouples made of better alloys than 
Chromel-P or Alumel. 

4. The addition of 2 to 3 per cent sili- 
con to nickel results in an alloy superior 
to Alumel as a thermoelement. 

5. In an inert atmosphere there is not 
sufficient carbon in Chromel-P to cause 
a detectable change in its thermal emf 
attributable to carbide precipitation. 

6. Proper heat treatment of Chromel- 
P/Alumel will yield thermocouples stable 
to within +14 C at 400 C. 


SAE Paper No. 158A, “Basic Studies on 
Base-Metal Thermocouples,” presented at 
the SAE National Aeronautic Meeting, 
New York, April, 1960, 5 pp. 
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High Energy Rate 

Forming Processes 

E. W. Feddersen, chief of manufactur- 

ing, research and development, Con- 

vair Div. of General Dynamics Corp. 
Descriptions and applications of 
high energy rate forming processes. 
There are three general types: 

1. Exprosive Formic is the shap- 
ing of material by the exertion of 
sudden pressures from the explosion 
of a chemical charge. 

2. Hypro-Etectric Metuop has 
been described as underwater light- 
ning. In this method, electrical en- 
ergy is stored in capacitors and sud- 
denly triggered. The force, applied 
through a water medium, is the 
same as in explosive forming. 

3. PNEUMATIC - MECHANICAL 
MetuHop applies high energy rate 
through the sudden release of com- 
pressed gas. The gas is released 
through a system of valves and ap- 
plied to a piston. 

Convair engineers developed a 
high-energy spark unit as a non- 
chemical type high energy release 
method to supplement explosive 
forming in study of shock waves and 
wave forms. This is one of the 
few direct applications of electric- 
ity to do work. 

High-energy spark, like explosive 
forming, lends itself to expanding 
and sizing hollow bodies. This is, 


therefore, the most economical use | 


to which it has been employed. 


SAE Paper No. 160C, presented at the | 
National Aeronautic Meeting, New York, 


April, 1960, 9 pp. 


Variable Properties in the 
Explosive-Forming Process 


A. F. Watts, production design engineer, | 


Lockheed Aircraft Corp. and Dorsie C 
Harleman, project engineer, Wright- 
Patterson Air Force Base. 


Modifiable chain of events that oc- | 


cur when an explosion is initiated. 


If water is used as a transmitting | 


medium between the explosive and 
the workpiece, the transformation 
from solid to gas occurs very rap- 
idly. Elongation of certain metals 
is considerably increased when they 
are stretched under high hydrostatic 
pressures. 
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Stretching materials at | 
high velocities affects the elongation | 
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COMPONENTS 


“TAILOR-MATED” 


FOR THE JOB 


Chabelco Conveyor 


Chain, Style R 


ROLLERS 


Style HH 


BUSHINGS 


Style C 


Need a “special” conveyor chain for 
a tough service condition such as 
shock loads or abrasion? In the Rex 
Chabelco line you'll find just the chain 
you need—a stock chain with “tai- 
lored” strength and wear-resistance 
for your specific service requirements. 

The Chabelco line features a variety 
of pins, bushings and rollers — each 
designed for specific service. The right 
combination assures maximum serv- 
ice life—eliminates risky under-chain- 
ing, costly over-chaining. 


CHABELCO® ELEVATOR 
AND CONVEYOR CHAINS 


CHAIN Belt Company 

4643 W. Greenfield Ave., Milwaukee 1, Wis. 
(In Canada: CHAIN Belt (Canada) Ltd., 
1181 Sheppard Ave. East, Toronto, Ont.) 


0) Send information on Chabelco Elevator 
ane Conveyor Chains. [1] Have a Rex man 
call. 


Company 
Address 





Style HJ 


wae pumps for machine builders 


In their 100 years of pump progress, Ing- 
ersoll-Rand has established a reputation 
for solving liquid movement problems for 
machine builders. Famous I-R engineering 
is unmatched anywhere . . . whatever 
your design requirements for mounting, 
flow or pressure, there are thousands of 
models and types to choose from .. . or 
we'll make one to suit your most 


exacting need. 


Why not check with the world’s foremost 
centrifugal pump builder regarding your 
pumping problems. You can get complete 
details from the pump specialist at your 
nearby I-R branch office—or direct from 


our New York headquarters. 


1660 - 1960 pump progress 


from the leading manufacturer . . . 


eh ee Ingersoll-Rand 


waite 06704 TAP for 11 Broadway, New York 4, N. Y. 


deliveries to 425 gpm, 
heads to 170 ft. OTHER I-R PUMPS AVAILABLE 


Self-priming Motorpumps Cradle mounted Horizontally split 
pumps pumps pumps 
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in such a way that when a given 
velocity is reached, the material 
changes from a ductile to a brittle 
condition. 

When air is used as the trans- 
mitting medium, the shape of the 
final component is more irregular 
than when water is used. Velocity 
of forming on a mechanical press is 
approximately 4 fps, compared to 
300 to 800 fps for explosive form- 
ing. Elongation can be improved 
by modifying the pressure-time pro- 
file during the explosive-forming 
cycle. 

The type of explosive used de- 
pends on its application. Lockheed 
has concentrated on high explosives, 
using Composition C-3. If lower 
detonation rates are needed, gelatin 
dynamites may be used, but they 
are hazardous. An ideal explosive 
would cover detonation velocities 
between 10,000 to 20,000 fps and 
would have the safety characteristics 
of Composition C-3. 


ASTME Paper No. 291, Vol. 60, Book 1, 
“Why Form Explosively,” presented at the 
28th Annual Meeting, Detroit, April, 1960, 
6 pp. 


Practical Applications of 

Sonic Energy 

Thomas ]. Bulat, manager, Sonic Ener- 

gy Applications and Research Labora- 

tories, Pioneer-Central Div., Bendix 

Aviation Corp. 

Four areas where sonic energy has 
been applied with repeated success 
under actual production conditions. 
These are: Nondestructive testing, 
hard-substance cutting, sonic-energy 
cleaning, and, to a limited degree, 
metals joining. 

There are two methods for non- 
destructive testing: The pulse-echo 
method and the resonance method. 

In the pulse-echo method, sound 
is reflected or bounced back from 
an obstruction in its path. From 
the speed of sound in the material 
being tested and the time interval 
between pulse and echo, the thick- 
ness of the object can be meas- 
ured. 

In the resonance method, a sound 
signa! is set up through the mate- 
rial being tested. By variation of 
the input signal, the resonant fre- 
quency of the material can be 
matched, and its wave length de- 
termined. This method is used as 
a thickness gage. 
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In hard-substance machining (im- 
pact grinding), a cutting tool is 
driven at sonic frequencies by a 
transducer. Abrasive particles in 
a slurry are propelled against the 
substance being worked, with such 
force that they quickly grind their 
way into very hard substances. 
Tolerances of 0.001 in. are easily 
attained. 

Metals joining is accomplished by 
application of pressure through a 
sonically activated welding tip. Heat 
generated by the friction created 
between the two metals being 
joined causes a fusion at the inter- 
face. 


ASTME Paper No. 270, Vol. 60, Book 1, 
“Sonic Energy as a Production Tool,” pre- 
sented at the 28th Annual Meeting, De- 
troit, April, 1960, 6 pp. 


techniques 


Passenger Comfort Levels 


William H. Jackson, Harrison Radiator 

Div., General Motors Corp. 
Physiological aspects of heating, 
cooling, and ventilating in relative- 
ly close quarters, such as the mod- 
ern automobile. Based on thousands 
of hours of tunnel and road tests, 
design patterns have been estab- 
lished for heating, cooling, and 
ventilating to provide human com- 
fort in the passenger car over a 
wide range of ambient temperatures. 
The most important factors affect- 
ing human heat transfer in the 
automobile are conditioned air tem- 
perature, velocity, volume, humid- 
ity, and distribution. 


SAE Paper No. 146A, “The Bodies in 
Which We Live,” presented at the SAE 
National Automobile Week, Detroit, 
March, 1960, 6 pp. 


Theory and Practice of 
Glass-Metal Sealing 


Joseph A. Pask, University of California 


Developments in the search for a 
fundamental understanding of the 
factors responsible for the adherence 
of glass to metal. Hypotheses result- 
ing from the studies can be di- 
vided generally into two broad cate- 
gories: Mechanical and chemical. 
The former are based on the ex- 
istence of a rough glass-metal inter- 
face and include the “dendrite” 
and “electrolytic” theories. The 
Circle 558 on Page 19-> 
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CUT RIGHT... 


NOT 
"CUT RATE” 


Sprockets that are not cut right can cut 
chain life by as much as 50% to 75%. 
For smoothest action...for maximum 
service life of both chain and sprockets, 
cut-tooth sprockets must be made to 
precise tolerances. Rex Cut-Tooth 
Sprockets are made to exact tolerances 
to fit precisely with the chain for longest 
life of both chain and sprockets. For 
more data, mail the coupon. 


CUT-TOOTH SPROCKETS 


CHAIN Belt Company 
4643 W. Greenfield Ave., Milwaukee 1, wis 


(In Canada: CHAIN Belt Canada Ltd., _ 
1181 Sheppard Ave. East, Toronto, Ontario.) 


0 Send me Catalog No. 610. 
(0 Have a Rex Man call. 


Company 
Address 
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latter is based on the presence of 


Do you have t an oxide film as a transition zone. 
The newest published theory is 


based on metal-to-metal bonding 
between the atoms in the base 
metal and metallic ions in the glass 


which is saturated at the interface 


with the oxide of the base metal. 
In practice, the sealing of glass 
- to metal is still primarily an art. 


Its commercial importance is evident 
in the manufacture of electron tubes. 
These seals must be strong and 
vacuum-tight. The general prac- 
tice consists of cleaning the metal 
properly, preoxidizing it, and ap- 
plying the glass with both the metal 
and glass at the proper tempera- 
ture. The thermal expansion co- 
efficient of the glass should closely 
match that of the metal. If it does 
not, graded glass seals and thinned 
metal sections must be used. 


ASM Paper “Theory and Practice of 
Glass-Metal Séaling,” presented at the 
ASM Golden Gate Conference, San Fran- 
cisco, February, 1960. 


New Techniques in 
High-Temperature Brazing 


N. Bredzs, Armour Research Foundation 


Experimental brazing filler alloys 

contain temperature depressants 

which volatilize during the brazing 
of stainless steel, leaving joints of 
high remelt temperature. The 
mechanisms by which remelt tem- 
perature is increased have been 
studied for a number of alloys 
which contain nickel, chromium, 
germanium, iron, lithium, and phos- 

: | phorus. The two main mechanisms 

HEAVY LOADS ; IMPACT | of brazing are: 1. Dissolution of the 

| base metal in the filler metal and 

diffusion of constituents of the filler 

| metal into the base metal. 2. 

you combat them all with an Volatilization of the filler-metal 
® | constituents. 

AMI PCO NETAL. | It is shown theoretically and ex- 
perimentally that for remelt tempera- 
ture to increase there must be solid 

What does a copper-base alloy have to do for you? Whatever | solubility of the diffusing or volatile 

it is, there’s a grade of Ampco Metal — or other Ampco alloy element in the filler alloy. Al- 

— that does the job exactly. though compositional changes may 
Equally important, you can select the best, most economical result from either mechanism, a 
form of production — sand casting, centrifugal casting, shell remelt temperature change does not 
mold, precision casting, forging, fabrication, extrusion, sheet, - necessarily occur. The degree to 
plate. which a compositional change af- 
Call in your Ampco field engineer. Write for bulletin. fects remelt temperature is propor- 

tional to the solid solubility. 
@-20¢ | In this research, vacuum pump- 


AMPCO METAL, INC., Dept. 30E, Milwaukee 46, Wis. | ing was the most efficient vapor- 


WEST COAST PLANT: BURBANK, CALIFORNIA . SOUTHWEST PLANT: GARLAND (DALLAS CouNTy), Texas | Temoval method. Under vacuum, 





*High heat as compared to other copper-base alloys. 
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the surface-area-to-volume ratio of 
the filler alloy becomes less rate- 
controlling due to boiling. Boiling, 
however, causes porosity in the 
joint. 

Of the alloys investigated, a 61 
Ni-39 in alloy exhibited the great- 
est remelt temperature rise due to 
volatization alone. This alloy and 
the binary Ni-In alloy can be con- 
sidered practical alloys for high- 
temperature usage. 


ASM Paper, “New Techniques in High- 
Temperature Brazing,’ presented at the 
ASM Golden Gate Conference, San Fran- 
cisco, February, 1960. 


mechanical 


Stages in Design of an 
Automatic Assembly Machine 


Charles H. Standish, president, De- 
signers for Industry Inc. 


Next step, after a feasibility study 
returns a favorable report. Any 
automatic assembly machine can be 
broken down into stages. Each 
stage involves a mechanism, or what 
might be considered a basic build- 
ing block. Many blocks can be pur- 
chased as commercially available 
units, others require special design. 
Common building blocks are: 


1, Feeder. Essentially this is a gateway 
for incoming parts. It may be a separate 
unit, but is often combined with storage 
and parts-selector means. Feeders are avail- 
able for products of less than 0.005 in. 
diameter and up to 12 in. long, although 
there is really no upper limit. 

2. Escapertiént. This unit controls the 
number of parts or amount of material 
passing from the feeder unit into the 
machine and sometimes serves to orient 
incoming parts. 

3. Transfer Mechanism. This unit grips 
a part or material and moves it through 
assembly stations. It may pick up and 
move the part or material, transport by 
conveyor, or move a fixture gripping the 
part from station to station. 

4. Controls. Various types are available: 
Mechanical, electrical, electronic, hydrau- 
lic, pneumatic, etc. Controls govern ma- 
chine operations and may _ incorporate 
feedback to correct undesirable trends, in- 
terlocks for personnel and machine safety, 
automatic shutdown or warning signals in 
event of malfunction. 

5. Machine Proper. This unit performs 
the assembly operations peculiar to the 
product. 

6. Auxiliary Mechanism. Typically, a 
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machine will include a unit that permits 
desirable operations besides assembly, such 
as manufacture of parts, quality control 
of parts or assembly, sensing to assure 
rest of machine that a part has arrived 
at a station, etc. 

7. Ejection Mechanism. Means must be 
provided to unload completed assembly. 
Parts may be ejected in random fashion, 
in orderly form into magazines or sorting 
bins, or directly into packaging. 

“Automation Assembly,” presented at the 
Fourth Conference on Manufacturing Au- 
tomation, Purdue University, April, 1960, 
pp. 43-49, collected conference papers. 


Theory of Momentless 
Shells of Revolution 


V. Z. Vlasov 


Equations of the theory of moment- 
less shells of revolution, for several 
geometric shapes of shells. A mo- 
mentless shell does not show resist- 
ance to bending deformation at any 
point. 


NASA Technical Translation F-6 (from 
Russian), “The Theory of Momentless 
Shells of Revolution,” April, 1960, 36 pp. 
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AIEE—American Institute of Electrical En- 
gineers, 33 West 39th St., New York 18, | 
N. Y., papers 50 cents to members, one 
dollar to nonmembers. 


Allis Chalmers 
waukee 1, Wis., one dollar. 


ASM—American Society for Metals, Gold- 
en Gate Chapter, 1976 San Pablo Ave., | 
Berkeley, Calif. 
ASTME—American Society of Tocl and | 
Manufacturing Engineers, 10700 Puritan | 
Ave., Detroit 38, Mich. 
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ence, organized by Industrial and Trade | 
Fairs, Ltd., Drury House, Russell St., Lon- | 
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Fourth Conference on Manufacturing Au- | 
tomation, collected papers available from | 
Automation, Penton Publishing Co., Pen- | 
ton Bldg., Cleveland 3, Ohio, price 2 


dollars. 


The Institute of Metals, 17 Belgrave 
Square, London S.W. 1, England. 


NASA—National Aeronautics and Space 
Agency, 1520 H St. N.W., Washington, 
DG 

The News in Engineering, Ohio State 
University, 204 Engineering Experiment 
Station, 156 West 19th Ave., Columbus 
10, Ohio, price 25 cents. 


Electrical Review, Mil- 


SAE—Society of Automotive Engineers, 485 | 
Lexington Ave., New York 17, N. Y.; | 
papers 50 cents to members, 75 cents to | 
nonmembers. 
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CONTROLLED 


FOR HIGHER SPEEDS 


With Rex Roller Chains you get highest 
fatigue strength for longest chain life 
..- ability to handle heavier loads and 
higher speeds because these chains 
have the PLUS VALUE—}itch control! 
Every chain part carries its full share of 
the working load...no unequal load- 
ings to cause fatigue failures. Each link 
is accurate...pitch is precisely con- 
trolled. Result: no chain fatigue! To 
find out how pitch control helps you, 
mail the coupon. 


ROLLER CHAINS 


CHAIN Belt Company 
4643 W. Greenfield Ave. 
Milwaukee 1, Wis. 


(In Canada: CHAIN Belt Canada Ltd., 
1181 Sheppard Ave. East, Toronto, Ontario.) 


0 Send me my copy of Bulletin 5725. 
() Have a Rex Man call. 


Company 
Address 
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Helpful Literature 


For copies of any literature listed, circle Item Number on Yellow Card—page 19 


Laminated Plastics 
Government agency specifications cor- 
responding to 26 laminated plastic grades 
are listed in Bulletin 3.0.1. Bulletin also 
lists corresponding NEMA grade, and 
gives type of resin and filler used in the 
production of each grade. Included are 
phenolic-paper, phenolic-cotton, phenolic- 
asbestos, phenolic-glass, phenolic-nylon, 
melamine-glass, silicone-glass, and epoxy- 
glass grades. 2 pages. Taylor Fibre 
Co., Norristown, Pa. 
Circle 835 on Page 19 


All-Stainless-Steel Filters 
Release M-213A lists the availability 
of porous stainless-steel Surfamax Filters 
designed for maximum filter surface in 
minimum volume. Stock and _ nonstock 
filters and elements are listed. Meth- 
ods cf specifying filter area require- 
ments are shown, with emphasis on flow 
rates and porosity grades. Characteristics 
of high-pressure filters and other spe- 
cialized filters and filter elements are 
described. 4 pages. Pall Corp., Micro 
Metallic Div., 30 Sea Cliff Ave., Glen 
Cove, N. Y. 
Circle 836 on Page 19 


Ceramic Magnets 


Catalog 18A describes special properties, 
selection factors, and applications of Indox 
I and V ceramic permanent magnets. 
Typical and minimum characteristics are 
graphed and summarized. There is also 
a magnet selector chart, list of stock mag- 
nets, and derating curve for low-tempera- 
ture operation. 8 pages. Indiana Gen- 
eral Corp., Indiana Steel Products Div., 
Valparaiso, Ind. 

Circle 837 on Page 19 


Transformers, Filter Reactors 


Complete product specifications on over 
550 transformers and filter reactors for 
military, industrial, and communications 
applications are provided in Catalog 
CT9-59. Included are hermetically sealed 
transformers and reactors designed and 
built in accordance with MIL-T-27A re- 
quirements. There is also a wide range 
of commercial grade units for new equip- 
ment, as well as a selection of control 
and power-circuit transformers. 36 pages. 
Chicago Standard Transformer Corp., 
3501 W. Addison St., Chicago 18, III. 

Circle 838 on Page 19 


Control Valves 

Illustrated Bulletin 668A on Series 500 
control valves is designed for easy loca- 
tion of control-valve types for specific 
product and application problems. Pages 
covering each valve contain photographs, 
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functional data, description, explanation 
of operation, color-coded flow diagrams, 
specifications, and information required 
for specifying. Schematic installations 
for typical uses are illustrated. 8 pages. 
Ralph N. Brodie Co., San Leandro, Calif. 

Circle 839 on Page 19 


Switch-Circuit Assemblies 


Data Sheet 172 describes the 1PB700 
series of switch-circuit assemblies for use 
in pulse and digital systems. Bulletin 
contains photographs, schematic diagram 
of circuit, graphs of typical output 
pulses, mounting dimensions, detailed ap- 
plication information, and prices. 4 pages. 
Minneapolis-Honeywell Regulator Co., 
Micro Switch Div., Freeport, III. 

Circle 840 on Page 19 


Flexible Hoses 


Technical Information Bulletin 92 pro- 
vides detailed information on the selec- 
tion, performance, and_ installation of 
flexible hoses used in air and materials 
handling, dust collection, and fume con- 
trol. Subjects covered include physical 
characteristics, pressure ratings, friction- 
loss data, end finishes for connections, 
and accessories. 24 pages. Flexaust Co., 
100 Park Ave., New York 17, N. Y. 

Circle 841 on Page 19 


Fluid Filter Elements 
Two-color Brochure 142 discusses wire- 
cloth fluid filter elements, covering typical 
fluids and systems that can use Poromesh 
and Micromesh wire-cloth filters. Details 
of design features, environments, con- 
struction, performance, and metals for 
the filters are included. 4 pages. Bendix 
Aviation Corp., Bendix Filter Div., 434 
W. 12 Mile Rd., Madison Heights, Mich. 
Circle 842 on Page 19 


Liquid Springs 
Illustrated Handbook CH describes with 
drawings and graphs the simplicity of 
operation of Liquid Spring Shoks using 
liquid compressibility. It provides nomo- 
graphs and formulas so that space re- 
duction for a given force or energy can 
be determined. 12 pages. Taylor De- 
vices Inc., North Tonawanda, N. Y. 
Circle 843 on Page 19 


Silicone Products 


Engineering Guide to the forms, prop- 
erties, and applications of silicones is con- 
tained in Brochure 1-115. Products _re- 
viewed include adhesives, release agents, 
laminating resins, rubber compounds, elec- 
trical insulation, and water repellents. 
Table of contents is arranged according 


to applications, enabling easy reference to 
silicone materials of various types. Book- 
let is illustrated with photographs, tables, 
and graphs. 16 pages. Dow Corning 
Corp., Midland, Mich. 

Circle 844 on Page 19 


Slip-Ring Assemblies 
Catalog 66SR describes line of seven 
standard slip-ring assemblies with ring- 
envelope diameters from 1 through 1), 
in. and custom assemblies for general- 
purpose control and power, high voltage, 
radio frequency and television, switching, 
and high-speed instrumentation. Catalog 
includes specifications and drawings of all 
standard assemblies, and photographs and 
operating data on custom units. There 
is illustrative material on flat, cylindrical, 
and concentric assemblies and a_ section 
on the manufacture of fabricated, plated, 
and molded slip-ring assemblies, ring ma- 
terials, and brushes. 28 pages. Breeze 
Corporations Inc., 700 Liberty Ave., Union, 
N. J. 
Circle 845 on Page 19 


Miniature Potentiometers 
Bulletin APS 160 describes APS 1/2 


and WPS 1/2 single-turn, wire-wound 
potentiometers designed for bushing-type 
mounting. Units require up to 25 per 
cent less space behind panel than po- 
tentiometers having identical specifica- 
tions. Low and high-temperature power- 
rating curves are provided. All electrical 
and mechanical specifications are in- 
cluded, as well as standard resistance and 
typical resolution values. 2 pages. Wa- 
ters Mfg. Inc., Wayland, Mass. 

Circle 846 on Page 19 


Insulating Material 


New bulletin describes the properties 
of Havelex rigid inorganic insulating ma- 
terial composed of special glass reinforced 
with mica. Technical information and 
tables describing the material and its mold- 
ing are provided. 8 pages. Haveg In- 
dustries Inc., Taunton Div., 336 Weir St., 
Taunton, Mass. 

Circle 847 on Page 19 


Pressure Hose, Couplings 


Form NEPR-500 provides information 
on Hytron synthetic hose and couplings. 
Complete engineering data on hoses are 
given, and both re-usable and permanently 
attached couplings are described and pic- 
tured. Ordering instructions, assembly 
instructions, and tips on installation are 
provided. 24 pages. Imperial Brass Mfg. 
Co., 6300 W. Howard St., Chicago 48, 
Ill. 

Circle 848 on Page 19 
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research serve you... 


If long bearing life under adverse operating conditions is vital 
to your equipment, call your Shafer-Rex Engineer. In minutes 
he’ll pool with your experience, years of Shafer know-how in 
dealing with every bearing sealing problem—grit and dust, 
liquids, chemicals and misalignment. 

And, with the complete Shafer line available, you’ll find it 
easy to select the right Shafer Bearing with just the right seals 
for your application. Shafer Seals were designed to protect 
Shafer Self-Aligning Roller Bearings and were developed after 
years of exhaustive research in Shafer laboratories—have been 
tried and proved in the field. 


FOR MOST CONDITIONS, the Shafer ““Z” Seal, the industry’s 
only all-metal, fully self-aligning seal: self-aligning for positive 
sealing despite as much as 3° total shaft deflection; all-metal 
for maximum wear life. 


TO KEEP OUT LiquipDs, the “M” seal, designed exclusively 
for Shafer, is a contact lip-type seal of synthetic rubber. Self- 
aligning for positive sealing up to 3° total misalignment. 


FOR HIGH SPEEDS, SEVERE VIBRATION, the “K” seal is a 
light contact seal of neoprene/felt-neoprene construction en- 
closed in a metal casing. Self-aligning for positive sealing 
despite 3° misalignment. 


TO GIVE YOUR EQUIPMENT "PLUS" SALES APPEAL, all 
Shafer Seals can be used in any style Shafer Housing, without 
housing modifications. In addition they are the only seals that 
can be easily removed for grease inspection without taking 
the bearing off the shaft. 


FOR ENGINEERING ASSISTANCE On any application prob- 
lem or for complete information on Shafer Self-Aligning Roller 
Bearings and Seals, write: CHAIN Belt Company, 4643 W. 
Greenfield Ave., Milwaukee 1, Wis. In Canada: CHAIN Belt 
(Canada) Ltd., 1181 Sheppard Ave., East, Toronto. 


SHAFER-REX "'Z” SEAL 


00 


SHAFER-REX™K" SEAL “SHAFER-REX "M" SEAL 


EL: 4 
SELF-ALIGNING 
ROLLER BEARINGS 
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Three-Way Valves 


Bulletin 91023 supplies specifications, 
ordering information, outstanding features, 
and dimensions for line of full-capacity, 
three-way valves for air, oil, water, gas, 
chemical, or vacuum service. Operating 
pressure range is 0 to 250 psi, and valves 
are for pipe sizes from 14 to 1 in. 12 
pages. Airmatic Valve Inc., 7313 Associate 
Ave., Cleveland 9, Ohio. 

Circle 849 on Page 19 


Custom Ceramics 
“Design Considerations for Centralab 
Ceramics,” Form 42-874, provides general 
information on ceramic design, such as 
tolerances, shapes, attachments, operating 
conditions. Specific information on me- 
chanical and electrical properties of Cen- 
tralab ceramics is given. Tables of tem- 
perature conversion and decimal equiva- 
lents are included. 4 pages. Globe-Union 
Inc., Centralab Div., 900 E. Keefe Ave., 
Milwaukee 1, Wis. 
Circle 850 on Page 19 


Molybdenum Products 
Descriptive booklet, “Climelt Molyb- 
denum and Molybdenum-Base Alloys,” 
gives full details on the various forms, 
sizes, conditions of use, tolerances, weights, 
and methods of identification of molyb- 
denum products available for commercial 
use. Descriptions of specific applications 
in various industries are provided, and 
in each example the properties or com- 
bination of properties which make the 
material desirable for use are cited. 24 
pages. American Metal Climax Inc., Cli- 
max Molybdenum Co. Div., 1270 Avenue 
of the Americas, New York 20, N. Y. 
Circle 851 on Page 19 


Centrifugal, Turbine Pumps 


Condensed bulletin illustrates and de- 
scribes centrifugal and turbine-type pumps, 
single and multiple stage, flexible and 
close coupled, horizontal and vertical. It 
includes a brief description, features, typi- 
cal applications, capacity, and head range 
for each type of pump. ‘Turbine, non- 
clog, split-case, sump, end-suction, and 
condensate-return units are included. 4 
pages. New York Air Brake Co., Aurora 
Pump Div., Aurora, III. 

Circle 852 on Page 19 


Precision Thermostats 

Bulletin THSN-24 describes narrow-dif- 
ferential sealed precision thermostats, 
Series 4286. Information on applications, 
electrical ratings, size, performance char- 
acteristics, temperature settings, and tol- 
erances is included. 2 pages. Texas In- 
struments Inc., Metals & Controls Div., 


Attleboro, Mass. 
Circle 853 on Page 19 


Air, Heat, Fluids 

Revised Bulletin B-5529 describes in 
brief air-conditioning and air-handling 
equipment, fluid drives, heat exchangers, 
surface condensers, steel boilers, and re- 
lated industrial products. Illustrated two- 
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color bulletin contains many tables giv- 
ing basic ratings for the products. 24 
pages, American-Standard, Industrial Div., 
Detroit 32, Mich. 

Circle 854 on Page 19 


Pump Mofors 
Bulletin MU-244 describes dripproof, 
totally enclosed, polyphase squirrel-cage 
motors, | hp and larger, with NEMA 
C faceplates for close-coupled centrifugal- 
pump applications. By use of cut-away 
photograph, bulletin details electrical and 
mechanical features of the motors. Table 
provides information on principal mount- 
ing dimensions. 4 pages. Wagner Elec- 
tric Corp., 6400 Plymouth Ave., St. Louis 
33, Mo. 
Circle 855 on Page 19 


Cap Screws 
New ’60 Series cap-screw bulletin gives 
complete specifications, dimensions, and 
data on 1960 cap screws. Bulletin illus- 
trates and describes the advantages and 
features of the new series, and includes 
a comparison of the dimensions of both 
the new series and the old. Full particu- 
lars are included as to when the change 
will be made to the new series; sugges- 
tions are provided about when to make 
the change and how to do it with mini- 
mum confusion. 4 pages. Set Screw & 
Mfg. Co., Bartlett, Iil. 
Circle 856 on Page 19 


Small Panel Meters 


Line of 24, 34%), and 41/-in. Big Look 
panel meters is described in Bulletin GEA- 
7034. It includes a detailed description 
of product features and specifications, di- 
mensions, prices, and ordering instructions 
for all available instruments. Description 
of custom features for special applications 
is also included. 12 pages. General Elec- 
tric Co., Schenectady 5, N. Y. 

Circle 857 on Page 19 


Pressure-Measuring Elements 
Catalog 900, titled “Pressure-Measuring 
Elements,” covers diaphragm and Bour- 
don-tube elements. Diaphragm elements 
are pictured, and materials and perform- 
ance characteristics are listed for both 
conventional capsule and nested-capsule 
types. Dimensions, travel, rated and maxi- 
mum pressure, linearity, spring rate, and 
deflection rate are listed for elements made 
from Ni-Span-C. Tables list dimensions, 
specifications, and materials of Bourdon 
tubes. Catalog also includes diagrams 
illustrating dimensions of fixed and free- 
end fittings for diaphragm elements. Also 
listed are factors required in specifying 
both types of elements. 16 pages. Ameri- 
can Machine & Metals Inc., U. S. Gauge 
Div., Sellersville, Pa. 
Circle 858 on Page 19 


Pumps and Accessories 


New 1960 catalog provides information 
on pumps with bronze, cast-iron, stain- 
less-steel, and plastic bodies, and with 
plain or ball bearings. Marine series and 
special models and accessories are also 
included. Each model pictured has in- 
stallation drawing, exploded view, and 
parts list. An impeller identification 


chart is included. Four-page table pro- 
vides information on the resistance of the 
various body materials to some 280 chemi- 
cals. 40 pages. Jabsco Pump Co., 1485 
Dale Way, Costa Mesa, Calif. 

Circle 859 on Page 19 


Gear Motor 
Small, light, planetary-gear-reduced dc 
motor is described in Bulletin 135. Only 
Y in. in diameter, motor has reductions 
from 3.82:1 to 36,873:1. Bulletin lists fea- 
tures, and provides information on dimen- 
sions and performance data. 2 pages. 
Globe Industries Inc., 1784 Stanley Ave., 
Dayton 4, Ohio. 
Circle 860 on Page 19 


Hermetic Seals 


Catalog 1259 lists basic types of pre- 
cision hermetic seals which are regularly 
available for evacuated or pressurized en- 
closures. Each type of seal is clearly 
illustrated, and listings give complete di- 
mensional specifications. Special section 
gives latest accepted glass-seal nomencla- 
ture. Catalog also covers general manu- 
facturing techniques and usage recom- 
mendations. 28 pages. Dage Electric Co. 
Inc., 67 N. Second St., Beech Grove, Ind. 

Circle 861 on Page 19 


Tantalum-Foil Capacitors 


Bulletin 152F fully describes a line of 
etched tantalum-foil electrolytic capaci- 
tors, and also plain-foil line. Literature 
lists the extensive range of values stocked 
in both types. MIL values in plain-foil 
capacitors are clearly shown. 4 pages. 
Ohmite Mfg. Co., 3612 Howard St. 
Skokie, Ill. 

Circle 862 on Page 19 


Ten-Turn Potentiometers 


Data Sheet 60150 discusses a series of 
Y-in. diameter, 10-turn precision po- 
tentiometers for servo mounting. In- 
cluded are complete preliminary specifica- 
tions, environmental characteristics, coil 
data, dimensional drawings, and photo- 
graphs. 4 pages. Beckman Instruments 
Inc., Helipot Div., 2500 Fullerton Rd., 
Fullerton, Calif. 

Circle 863 on Page 19 


Angle Valve 


Features and specifications of No. 74 
universal angle valve for liquid-level gages 
or instrument piping and general use are 
described and illustrated in Data Unit 
361. Advantages of a single-piece forged 
body and bonnet flange, simplified bolted 
bonnet, and reciprocating stem are given. 
Jerguson Gage & Valve Co., 80 Adams 
St., Burlington, Mass. 

Circle 864 on Page 19 


Electric Eyes 


Booklet 590 titled “Miniaturized Electric 
Eyes—Why and How,” provides informa- 
tion on typical installations of miniature 
units. Also included are descriptions of 
units and how they are used in both 
direct light cutoff and reflection applica- 
tions. 6 pages. Photomation Inc., 96 S. 
Washington Ave., Bergenfield, N. J. 

Circle 865 on Page 19 
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Only Carison produces 
all plate thicknesses 
in all these superior 


N addition to the more usual grades, Carlson regu- 

larly produces stainless steel plate and plate products 
in this wide range of superior analyses in any thickness. 
Many of these grades are included in our mill inventory; 
the others can be rolled to your order. 

These chromium-nickel analyses were developed to 
more closely match the exact requirements of process, 
nuclear, and space equipment. Each has one or more 
of the following advantages: increased corrosion and /or 
heat resistance, good machinability, ease of fabrica- 


tion, and exceptionally high physical properties with low (4 (0) (OLN RESO Th 
temperature heat treatment. By selecting the grade that ° fo) C. 
gives you the combination of advantages you want, . ° 
your costs can be reduced and the trouble-free life of Staines SteeG Exchusively 
your equipment extended. 142 Marshalton Road 

Write today for details on these superior grades and THORNDALE, PENNSYLVANIA 
for inventory information on all types of stainless steel District Sales Offices in Principal Cities 


plates and heads. 
“Trade marks of Armco Steel Corporation Plates + Plate Products « Heads » Rings Circles + Flanges « Forgings » Bars and Sheets (No. 1 Finish) 
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POLYPENCO MC NYLON 


—an economic breakthrough— 
in nylon production 











New processing techniques drop nylon 
tubular bar prices as much as 50% 


ft 


ROD AND SLAB 


Rod up to 17” in diameter, 
and slab from 1 to 5 inches 
thick in sections of 2 ft. x 3 ft. 
are available on special re- 
quest. Other symmetrical 
shapes—produced with new 
economy—and in larger sizes 
than heretofore produced— 
are under development. 


The Polymer Corporation of Penna. 


New design opportunities are open to manufacturers 
and users of large bronze and babbit bearings. 
POLYPENCO MC Nylon 901, a specially formulated 
bearing compound, is available in tubular bars at prices 
below those of quality bronze bushings. 

Polymer’s new MC Nylon has improved wear charac- 
teristics and greater resistance to deformation under 
load .. . proven by field tests. 

TUBULAR BAR STOCK SIZES 

MC Nylon tubular bars, the first standard availability 
in MC Nylon, are made in outside diameters ranging 
from 2” to 15’. Wall thicknesses of %’’, 14", 34” and 
1” are standard with wall thicknesses up to 2’ made to 
order. Standard lengths up to 13”. Supplied in 
POLY PENCO blue. 


Call or write today for full information. 


See MC Nylon in 

Polymer Booth +1513 

Design Engineering Show 

May 23-26 

Coliseum, New York City 

POLYPENCO' 


Reading, Pa. 


Export: Polypenco, Inc., Reading, Penna., U.S.A. 
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Capacitors 
Two-color brochure is intended to aid 
buyers and engineers in the selection of 
Vitramon capacitors. It contains illus- 
trations and details of axial and axial- 
radial series and ceramic microminiature 
units, lists their availability by part num- 
ber, capacity, and dimensions. 4 pages. 
Schweber Electronics, 60 Herricks Rd., 
Mineola, L. IL, N. Y. 
Circle 866 on Page 19 


Instrument Bearings 
High-precision, thin-width instrument 
bearings, designed for use in synchros, 
gear trains, potentiometers, servos, and 
small motors, are described in Bulletin 
6002. Made to ABEC Class 7 tolerances, 
bearings are available in nine sizes. Bulle- 
tin pictures the nine types of bearings, 
provides all dimensions, data on toler- 
ances, and materials available. 4 pages. 
Miniature Precision Bearings Inc., Pre- 
cision Park, Keene, N. H. 
Circle 867 on Page 19 


Drive Belting 


Catalog B-60 describes belting for V- 
drives, for positive drives, and for ad- 
justable-speed drives. Tables provide all 
dimensions and types of belts; text and 
illustrations demonstrate construction ad- 
vantages. Section is included on selecting 
the right drive to suit the requirements. 
24 pages. Maurey Mfg. Corp., 2907-23 
S. Wabash Ave., Chicago 16, Ill. 

Circle 868 on Page 19 


Electronic Instruments 


Short-Form Catalog 60 describes a com- 
plete line of electronic instruments. Con- 
tained in the illustrated, two-color pub- 
lication are detailed technical specifications 
of variable electronic filters, laboratory 
power amplifiers, wide-range RC oscilla- 
tors, and regulated power supplies. 6 
pages. Krohn-Hite Corp., 580 Massachu- 
setts Ave., Cambridge 39, Mass. 

Circle 869 on Page 19 


Eccentric Valves 


Bulletin 110 lists features of eccentric 
valves, as well as materials, pressure rat- 
ings, dimensions, and accessories. It out- 
lines the broad areas where the valves 
are extensively used. 8 pages. DeZurik 
Corp., Sartell, Minn. 

Circle 870 on Page 19 


Fluid Couplings 
Complete line of fluid couplings, con- 
sisting of small cast-aluminum couplings 
and large stamped-steel units, is covered 
in Bulletin 144-E. Horsepower range is 
3/4, to 850 hp. Illustrated bulletin gives 
details on basic couplings for OEM ap- 
plication as well as packaged units with 
a variety of input-output combinations. 
Comprehensive discussion of fluid-cou- 
pling performance characteristics with both 
internal-combustion engines and electric 
motors is also included. 10 pages. Twin 
Disc Clutch Co., Dept. DS, Racine, Wis. 
Circle 871 on Page 19 
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HANNA 
OSL 
VALVES 











Hydraulic pressure 
to 1000 psi 

Sizes Va", %e", 

Vy", 4," 
Temperatures 

to 250°F 


Air, Oil, water 
operation to 250 psi 
Sizes 4", ¥e", 

Va", ye 
Temperatures 

to 250°F 


FOR AIR e OIL ¢ WATER ¢ OTHER FLUIDS 


| gmaganarae= cylinder speeds or controlling fluid flow of air, oil 
or water is so simple with Hanna Flo-Set Valves . . . you need 
only turn the valve body one revolution to adjust from zero to 
full pipe capacity. Micrometer-type graduations are numbered to 
indicate the percentage of pipe capacity. Once set, the position 
can be locked to avoid accidental change. Future resetting to a 
predetermined flow requires no guesswork. 

Hanna Flo-Set Valves allow full flow in one direction—con- 
trolled flow in the opposite. Used in pairs, they regulate independ- 
ently cylinder instroke and outstroke speeds. Hanna Flo-Set 
Valves assure uniform speed, smoother action and improved per- 
formance of cushioned and non-cushioned cylinders. 

Valve sizes are 4”, %”, %”, and %” ...a %” Jr. model, without 
graduations or locking collar, is available for light piping 
and tubing. 

Whatever your problem of precision fluid control may be—you 
will find the best answer in Hanna Flo-Set Valves—designed, built 
and guaranteed by Hanna’s 50 years of experience in hydraulics 
and pneumatics. 


WRITE FOR LITERATURE AND COMPLETE DETAILS, 


OTHER HANNA VALVES 
include solenoid, pilot, hand 
and foot operated types 


or consult your classified telephone directory or Thomas’ 
Register for your nearest Hanna representative. 


1751 Elston Avenue ® Chicago 22, illinois: 


May 12, 1960 Circle 564 on Page 19 





NATIONAL SCENE 





“Where can flame-retardance improve your product; 
make it safer... function better...or sell faster?” 


Choose from 11 National Materials—in sheets, tubes, rods, formed shapes, or precision-fabricated parts 


y _ soh-v > ewitc - . e Extinguishing 
Computers, high-voltage switchgear, home applignces, Grade Base Resin Time (sec.) UL 
television receivers, radios and radar . . . aircraft and PYRONIL Cellulose None <1 
missile instrumentation . . . in fact, with any product X-121 Paper Phenolic 2-4 
: . Meni X-122 Paper Phenolic 1 

where fire is a potential, flame-retardant laminates pay-off XX-326 Paper Phenolic 14-2 
in design features and product protection. XXXP-475 Paper Phenolic <1-1% 

. 8) - Pr P . . GP-9202 Glass Mat Polyester <1 

The *‘pay-off’’ comes in protection of lives and expen- GP-9204 Glass Mat Polyester <1 
sive equipment from fire, because these materials are self- G-5-813 Glass Cioth Melamine <1 

sia Ae . ncaa ¥ sie ey elf G-7-832 Glass Cloth Silicone <1 
extinguishing. As barriers, base plates, terminal boards, GH-871 Glass Cloth Phenolic <1 
support members, printed circuits—National’s family of EP-491 Paper Epoxy <1 
flame-retardant materials is solving problems of fire contain- visit US IN BOOTH NO. 
ment and those involving doth fire and electrical insulation. 


Surprisingly, /ow cost is a feature of several of these mate- 1960 DESIGN 


rials. And since they mean more safety and product protec- ENGINEERING 
tion for the user, the “‘pay-off'’ also comes in the form of SHOW 


added product sales features. 
Write for complete property values on these eleven ma- 


terials, and let us know what your particular problem is. NATIONAL, 


If you wish samples and price information, drop us a note VULCANIZED FIBRE CO. 
on your letterhead. National Vulcanized Fibre Co., WITMING TON 99, DEtAWATE 
Dept. G-5, Wilmington 99, Delaware. In Conodo: MATIONAL FIBRE CO. OF CANADA, LTD., Toronto 3, Ontarle 


NEW YORK 
MAY 23 TO 26 
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CHOOSE FROM THESE MATERIALS... 


Vulcanized Fibre: 10 standard grades; 
many special grades. 

Puenouite® Laminated Plastic: over 80 
standard and modified grades; paper, 
cotton fabric, nylon, asbestos, glass 
fabric, cotton and glass mat bases; 
phenolic, melamine, polyester, epoxy, 
teflon or silicone resins. 


Peertess Electrical Insulation: coil, strip, | 


corrugated, 

Extruded Nylon: 2 grades; rod, 
pressure tubing, special shapes. 
Polyester Glass Mat: 4 standard sheet 
grades; custom molded shapes. 


strip, 


Puenoute Copper-Clad Laminates: 
10 standard grades. 


Combination Materials: Rubber- | 


PHENOLITE; Rubber-Fibre; Wood-Fibre; 


Metal-Fibre; Asbestos-Fibre; PEERLESS- | 


PHENOLITE. 


BACKED BY THESE SERVICES... 


Field Application Assistance 
Complete Fabricated Parts Service 
Stock Program for Immediate Shipment 


BY CALLING THESE OFFICES... | 


......WAlley 3-0393 
TWinbrook 4-3500 
AUstin 7-1935 
GArfield 1-0632 
ERieview 1-0240 
DAvis 4-4386 

Main 3-2077 
UNiversity 3-3632 


Chicago 
Cincinnati 
Cleveland 


WAlnut 3-6381 
RAymond 3-0291 
BRoadway 6-6995 

LOcust 2-3594 

Mitchell 2-6090 
COrtlandt 7-3895 
.SHerwood 8-0760 


Indianapolis 
Los Angeles 
Milwaukee 


Philadelphia.......... 
Pittsburgh FAirfax 1-3939 
Rochester............... Hillside 5-0900 
St. Louis .PArkview 5-9577 
St. Petersburg 
San Francisco DAvenport 6- 4667 
MElrose 2-7298 


Wilmington OLympia 5-6371 


IN CANADA: 
National Fibre Co. of Canada, Ltd. 
LEnnox 2-3303 


Montreal AVenue 8-7536 


NATIONAL 


VULCANIZED FIBRE CO. 


WILMINGTON 99, DELAWARE 
In Canada: 


WATIONAL FIBRE COMPANY OF CANADA, LTD., Torente 3, Gatarie 


May 12, 1960 








HELPFUL LITERATURE 





Miniature Ball Bearings 


Catalog 2-E-1 describes miniature ball 
bearings in RMB line. It includes in- 
formation on dimensional data, load fac- 
tors, ball sizes, and weights of sealed and 
open radial, flanged radial, and pivot-type 
miniature ball bearings. Interchange- 
ability listing of other manufacturers’ 
catalog numbers is included. 4 pages. 
Landis & Gyr Inc., 45 W. 45th St., New 
York 36, N. Y. 

Circle 872 on Page 19 


Strain Gage 
Product Data Sheet 4325 describes a 
photoelastic strain gage needing no ex- 
ternal instrumentation or connections. 
Strainline gage is a direct-reading uni- 
axial strain indicator which is easy to 
read and install. It indicates axial strain 
in the direction of gage application only. 
Sheet includes sections on gage function, 
specifications, fixtures, and _ installation. 
2 pages. Baldwin-Lima-Hamilton Corp., 
Electronics Instrumentation Div., 42 
Fourth Ave., Waltham, Mass. 
Circle 873 on Page 19 


O-Ring Handbook 
Design and Data Handbook 5711 on 
Viton O-rings as high-temperature seals 
contains test information on 150 fluids 
and gases to which the O-rings are com- 
patible. Catalog also provides recom- 
mended O-ring and groove design tech- 
niques, general information on three O- 
ring compounds and dimensions, and data 
on all ARP (AN) standard O-ring sizes. 
24 pages. Parker-Hannifin Corp, Park 
Seal Co. Div., 10567 Jefferson Blvd., Cul- 
ver City, Calif. 
Circle 874 on Page 19 


Stainless-Steel Shapes 
Entitled “Harper Extruded Shapes—A 
New Concept,” booklet contains a wide 
variety of information, photographs, and 
schematic drawings describing some aspects 
of extruding steel and stainless steel. In- 
cluded are photographs of 38 different 
shapes produced under Ugine-Sejournet 
process. Standard design guide points out 
important factors to consider in designing 
the shapes. Standard tolerances and com- 
plete specifications on a range of metals 
regularly extruded, as well as a glossary 
of extruded-shape terms, are also fea- 
tured. 16 pages. H. M. Harper Co., 
8200 Lehigh Ave., Morton Grove, III. 
Circle 875 on Page 19 


Pilot Lights and Lamps 
Form L-161-B contains condensed tech- 
nical data on a wide range of pilot- 
light assemblies and lamps for which they 
are designed. Section of the digest is 
devoted to lens holders with lenses for 
panel mounting, cable connectors, and 
bracket-mounted sockets for small lamps. 
All units are illustrated life-size and are 
described to include all essential data. 24 
pages. Dialight Corp., 60 Stewart Ave., 
Brooklyn 37, N. Y. 
Circle 876 on Page 19 


SANA 
ENOUGH 


DAH L 4000SeriesVaives 


are approximately 7” in height — 
which offers optimum utility, size 
and price. 
The 4000 Series features: 
@ Direct or Reverse Acting Operators 
@ Manual Reset Operators 
@ (Other Operators Available.) 


Six body types are available in 4%” to 42” 
NPT sizes: 


No. 100 --2-way with “0” ring stem seal 
No. 105-2-way with Teflon packing 


No. 110-3-way with atmospheric bleed 
No. 115-3-way with Teflon packing and 
piped exhaust 
No. 120 -3-way with “O” ring seal and 
piped exhaust 
125 —3-way with “0” ring seal (all ports 
closed in mid position) 


Write for complete details today 


GEORGE w. 


DAHL 


COMPANY, INC. 


86 TUPELO STREET 
BRISTOL, RHODE ISLAND 
CLiffora 3-9500 
VALVES AND CONTROLS FOR ne 


COMMUNICATIONS, PROCES 
AIRCRAFT AND MARINE INDUSTRIES 
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|| HILLIARD’S, / eu, D. U.” 
| 
| 
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A complete, packaged unit 
that gives you precise control 
of intermittent motion from 

a constant rotary power source! 








Built-in features: 


Contains all the parts in one 
package. 


Can be installed as easily as a 
motor and needs only electrical 
connection. 


Self-lubricating for long life of 
40,000,000 or more cycles. 


Operating speed from 40 to 400 
R.P.M. 


Torque capacity 36 ft. Ibs. 
No cumulative error in cycling. 
Instant engagement. 


Mount with direct coupling con- 
nection or use with belt, chain 
or gear drive. 


Can be installed on existing equip- 
ment, designed into new machinery 
and re-used after production line 
changes. 

A single pene unit that gives you precise 
control of intermittent motions . . . oscillate 
or repeat . . . clip and bend . . . shear or 
slash . . . raise or lower . . . index and posi- 
tion . . . from a constantly rotating source 
of power. 

HILLIARD “I.D.U.” eliminates the need 
of buying separate parts and assembling a 
“custom” machine with assorted mechanisms 
to control it. 

“1.D.U.” features highly flexible control— 
manual, mechanical or electrical — permitting 
“demand” type operations in fixed or variable 
cycles. A protected drive, totally enclosed in 
an oil bath housing, it is ideal for dusty, 
“steamed” or “washdown” conditions. 

Write on your letterhead stating your intermittent 


motion problems and we will provide complete 
information. 


Typical intermittent controls by “1.D.U” 


CAM OUTPUT TO 
OSCILLATING LINK 


GEAR MOTOR THRU 
CHAIN TO DRIVE UNIT 











(© 





CRANK OUTPUT TO 
OSCILLATING LINK 


Basic Unit Price #299-00 ; 


Optional accessories extra 


103 W. FOURTH ST. 


ELMIRA, NEW YORK 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 


nett 








) 
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Thin-Film Coatings 
Full-color brochure contains informa- 
tion on the properties of fluorocarbon 
coatings, silicones, epoxy resins, and other 
coatings. Included are examples of suc- 
cessful applications that have simplified 
operations, increased production rates, cut 
costs, and improved finished products for 
the missile, aircraft, electronics, chemical, 
and food-processing industries. 12 pages. 
National Glaco Chemical Corp., Indus- 
trial Coatings Div., 1949 N. Cicero Ave., 
Chicago 39, Ill. 
Circle 877 on Page 19 


Power-Steering Compenents 


Complete line of production-built power- 
steering components that can be combined 
to suit virtually any steering axle load 
requirement is described in Bulletin M- 
5110. Brochure includes component selec- 
tion tables, performance curves, and ex- 
amples for determining proper size steer- 
ing components to meet requirements. 17 
pages. Sperry Rand Corp., Vickers Inc. 
Div., Detroit 32, Mich. 

Circle 878 on Page 19 


Steel Castings 


New bulletin describes facilities, design 
services, and range of steel compositions 
used. Insert provides specification infor- 
mation for ASTM-27 carbon-steel castings 
for general applications and ASTM-A-148 
high-strength steel castings for structural 
and abrasion-resistant purposes. Omaha 
Steel Works, 609 S. 48th St., Omaha 6, 
Neb. 

Circle 879 on Page 19 


Metal Powder Directory 


Comprehensive directory of all commer- 
cially available powders used in powder 
metallurgy includes detailed technical data 
for the powders produced by 29 com- 
panies. It covers all types of ferrous and 
nonferrous, granular metal powders and 
graphite powders used principally in 
powder-metallurgy application, but in- 
cluding other areas such as flame-cutting 
powders, coated-electric powders, filter 
powders, and metallic hydrides. Plastic, 
ring-bound, 9 x 12-in. directory also in- 
cludes provisions for obtaining additional 
information from individual companies. 
Write on company letterhead to Metal 
Powder Producers Association, 60 E. 42nd 
St., New York 17, N. Y. 


Structural Adhesives 


Fully illustrated, file-tabbed catalog in- 
cludes technical information, tables, and 
line drawings on types and properties of 
Scotch-Weld film, one-part heat-curing 
and two-part chemically curing adhe- 
sives. Proper design methods for struc- 
tural adhesive bonding, typical structural 
adhesive joint designs, and fabrication 
methods, are discussed. Case histories il- 
lustrate how the adhesives solve structural 
assembly problems. 16 pages. Write on 
company letterhead to Minnesota Mining 
& Mfg. Co., Coatings & Sealers. Div., 
900 Bush Ave., St. Paul 6, Minn. 
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Faultless 
OF KK =) a You Can Utilize Production 


e Plant Layout as Needed! 


GENERAL 
DUTY 


series 100 cCasTER 


Today, your production line can 4 7 FF enn 


move in a serpentine pattern a gy series 400 caster 





MEDIUM 
DUTY 


... tomorrow it can be changed series L900 caster 


to a straight-line or circular flow 


DUTY 


A fluid Faultless Castered production line is quickly : series H900 caster 
reshaped as needed . . . to suit new products, design muti 

changes, retooling, time-and-motion study recom- 

mendations, etc. Also Faultless Castered trucks, doll- 

ies, racks, carts can transport your manufactured 

products outdoors for yard stocking. Whatever your HEAVY 

production line load requirements, floor surfaces, DUTY 

space limitations, Faultless engineers the precision 

Saaines to meet your specific spaulucmubine and series 1300 caster 
limitations. 


ASK YOUR DISTRIBUTOR: Your nearby Faultless Industrial 
Distributor maintains a substantial inventory of Faultless 
Casters for immediate delivery. He and one of the strate- 
gically located Faultless Sales Engineers are available to 
work with you on every handling problem in your plant. Or 
write for complete information. 


Faultless Caster Corporation tvensvitie 7, indiana 


Branch Offices in principal cities; see the Yellow Pages of the 
telephone book under “Casters”. Canada: Stratford, Ontario 
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New Parts and Materials 


Use Yellow Card, page 19, to obtain more information 


Insert Valves 


fit inside devices 
they control 


Cartridge-type insert valves are 
quickly and easily installed inside 
the pneumatic or hydraulic devices 
that they control. Four models 
shown include 14% and !/,-in. sizes, 
for two or three-way service, actu- 
ated manually, mechanically, elec- 
trically, or by pilot. As many as 
15 cartridge valves can be combined 
into a single module a few inches 
square, fed by a single supply line 


and with a common exhaust. Valves 
are quick opening, positive dead- 
seal closing, and have built-in quick 
exhaust. They can be used in 
heavy-duty service for continuous 
cycling at speeds to 30,000 cycles 
per hour. Humphrey Products 
Div., General Gas Light Co., 202 
N. Park St., Kalamazoo, Mich. 

Circle 880 on Page 19 


Fastener Assembly 


is two-part, 
plunger-type unit 


Low-cost, plunger-type fastener pro- 
vides easy fastening and unfasten- 
ing of panel, doors, drawer fronts, 
and other sections. Nylatch assem- 
bly consists of a molded grommet 
and a metal plunger, both of which 


288 


+I 


remain captive in removable panel 
or door. Assembly is inserted 
through a hole in fixed section. 
Pressing the plunger forces grommet 
fingers to expand on inside of hole 
to a greater diameter than hole 
itself, Retraction of plunger collapses 
fingers, permitting assembly to be 
withdrawn, Only two holes with 
standard tolerances are required for 
installation. Unit overcomes _pro- 
nounced misalignment of holes, and 
single size accommodates a range 
of thicknesses to be fastened. Hart- 
well Co., 9035 Venice Blvd., Los 
Angeles 34, Calif. 

Circle 881 on Page 19 


Right-Angle Gear Drive 


provides power transmission 
at 1:1 ratio 


Float - a-Shaft universal floating 
right-angle gear drive meets the 
needs of many applications requir- 
ing power transmission at right an- 
gles with a 1:1 ratio. It is suited for 


operating packaging equipment, 
turntables, farm machinery, convey- 
ors, rollers, and all types of indus- 
trial equipment. Floating feature 
permits self-alignment and auto- 
matic adjustment on driving and 
driven shafts. Installation consists 
of assembling gears and housings 
around the shafts, eliminating the 
need for separate couplings, sup- 
ports, and normal alignment re- 
quired on other right-angle gear 
drives. Models are available to ac- 
commodate various shaft sizes and 
horsepower ratings. Tol-O-Matic 
Inc., 246 Tenth Ave. South, Minne- 
apolis 15, Minn. 

Circle 882 on Page 19 


Subminiature Circuit Breaker 


has built-in 
indicator light 


Bimetoal 
armature 


Contacts 


Filament 





Remote-reset Mite-T-Breaker is 11/, 
in. long and !/, in. in diam. Circuit 
breaker has a tiny filament mounted 
within its evacuated glass envelope. 
When circuit is overloaded, bimetal 
element in breaker opens, breaking 
the circuit. At the same time a small, 
200-ma current charges the filament, 
providing an indicator light, hold- 
ing breaker open until cause of over- 
load is removed. Resetting time at 
78 F is 5 to 40 sec. Breaker operates 
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RZEPPA Universal Joints Transmit 
Torque Smoothly—Even At High Angles! 


Rzeppa universal joints transmit 100% precision-smooth torque 
continuously—at angles of 35° and higher! Constant velocity 
action completely eliminates chatter, roughness and vibration. 
Size for size, you get longer shaft and bearing life, higher torque 
capacity with Rzeppa joints than with any other type! 


The secret of Rzeppa’s uniform power flow is that the driving 
balls are always in the bisecting plane of the driving and driven 
shafts. No matter what the shaft angle, torque flows evenly at 
constant velocity. 


Rzeppa constant velocity joints are available in a wide variety 
of sizes, styles, angles and speeds. Rzeppa joints have been used 
successfully in equipment ranging from giant road-building and 
mining equipment to the most intricate aircraft and missile 
applications. 


“MX” Type CV Joint (%” to 
314” swing diameter) .. . de- 
signed primarily for high speeds, 
low angles... blowers *« com- 
pressors ¢ servo motors ¢ 
pumps ¢ control devices « fre- 
quency converters « missiles 
aircraft e« dynamotors 























Bell-Type CV Joint (15/16” to 2%” axle shaft d'am- 
“OV” Type CV Joint (2%” eters) . . . designed for high-angle driving steering 
axles used in road building machinery * mining ma- 


maximum swing diameter) , } . 
chinery ¢ industrial « automotive applications 


. designed for smaller 
applications . . . ordnance 
¢ machine tools ¢ servo 
mechanism ¢ farm equip- 
ment ¢ automotive equip- 
ment 























WRITE 


for this new engineer- 
ing data folder on the 
complete line of 
Rzeppa constant veloc- 
ity joints. No cost or 


Disc-Type CV Joint (from 2%” obligation to you. 


to 16%” swing diameter) .. . 

designed for all types of indus- 

trial drive applications where 

constant velocity and trouble- 

free service are required. Please send my copy of Con-Vel’s NEW engineering data 


folder on CV universal joints. 











Nome. 


Con-Vet Division |” 


DANA CORPORATION is 


Con-vel 3901 Christopher City 
Detroit 11, Michigan 
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at 6 to 24 v ac/dc and is available 
in a range that holds from 1 to 5 
amp. Device is for use in low-volt- 
age electronic systems. Dept. CB, 
Sylvania Lighting Products Div., Syl- 
vania Electric Products Inc., 60 Bos- 
ton St., Salem, Mass. 

Circle 883 on Page 19 


Motor Base 


has low height for use 
where space is at a premium 


Quick-Slide motor base is for use 
in adjustable-speed sheave _instal- 
lations where a base of the low 
pancake type is required. Provision 
is made for rapid release of the ad- 
justing screw. Motor base can be 


moved quickly and easily to shorten 
center-to-center distance and free 
V-belts from the grooves for sheave 
adjustment. Height is only 1 9/16 
or | 21/32 in., depending on NEMA 
motor-frame number. Amount of 
movement is either 41/4 or 6 in. Top 
plate of motor base is drilled to ac- 
commodate various combinations of 
NEMA motor frames. Base can be 
used with any V-belt drive, but is 
particularly designed for use with 
adjustable-speed drives where it is 
necessary to vary the center dis- 
tance between sheaves with pitch- 
diameter changes. T. B. Wood’s Sons 
Co., 1200 Fifth Ave., Chambers- 
burg, Pa. 

Circle 884 on Page 19 


High-Pressure Seals 


are of one-piece construction 


Line of high-pressure seals is for 
toggle switches, pushbuttons, and 
rotating shafts which pass through 
panels and housing. Called Hexseals, 
the self-sealing units are of one-piece 
construction—silicone rubber bond- 
ed chemically and mechanically to 
a lock nut. Seals are used: To pro- 


290 


tect against dirt, dust, fumes, and 
moisture; for vibration - resistant 
joining; for maintaining pressure 
within an enclosure or housing. 
They meet requirements of MIL-B- 
005423A (ASG) and MIL-B-19257 
(Ships) and have operating temper- 
ature range of —160 to +500 F. 
Toggle-switch boots are available in 
three different models, each in a 
range of thread sizes, to fit all stand- 
ard toggle switches. Pushbutton 
boots are furnished in four standard 
models, with a special adapter to 
accommodate larger sizes. Rotary- 
shaft seals can be supplied for 
shafts up to in. OD, with seven 
different thread sizes available. 
Metal Process Co., 1801 First Ave., 
New York 28, N. Y. 
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Quick-Exhaust Valve 


has oversize 
internal passages 


Pneu-Trol quick-exhaust valve in- 
corporates a one-piece diaphragm to 
give instantaneous, complete vent- 
ing of exhaust air from cylinders, 
air presses, and other air-operated 
equipment. Smooth, oversize, un- 
restricted internal passages prevent 
clogging from contaminated air 
lines. Valve eliminates need for 
large-diameter piping and large se- 
lector valves, by providing quick 
dumping of exhaust air at the cyl- 
inder. One-piece diaphragm and 
seal is molded of a tough, oil and 
abrasion-resistant synthetic com- 
pound for long service life. Ex- 
haust pressure acts against entire 
diaphragm area to provide fast, flut- 
ter-free opening and closing action. 





f} 
> f 


Exhaust 


Cylinder 


Air Iniet Air Exhusting 











Air moving through valve inlet port 
seats center section of diaphragm, 
closes exhaust port (left) and un- 
seats 12 holes spaced around periph- 
ery of diaphragm, permitting air to 
move into cylinder. Minimum re- 
sistance is offered to air, since com- 
bined area of 12 holes exceeds inlet 
port area. In exhaust cycle (right), 
inlet pressure is relieved and air ex- 
hausting is instantaneous. Cylin- 
der return pressure building up over 
entire diaphragm area closes 12 in- 
let holes and snaps center seating 
section off exhaust port to permit 
quick evacuation of exhaust air. 
Valve will operate in any mount- 
ing position and is made for 34 in. 
pipe sizes. Recommended operating 
pressures are 125 psi max, 5 psi 
min. Valve body is corrosion-re- 
sistant aluminum. Auto-Ponents 
Inc., 3001 Grant St., Bellwood, IIl. 
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Self-Tapping Setscrew 


has cutting-in action 
at lower three threads 


New self-tapping setscrew is for 
use in most metals and plastics. De- 
sign of the cutting edges gives screw 
a tendency to “pull itself in.” Metal 
and plastic chips are gathered into 
oversize flutes. Cutting-in action 


takes place at lower three threads 
of screw. Screw can be used for 
standard applications as well, for 
sizing poorly tapped holes, and for 
easy insertion in paint-filled holes. 
Slabbed, slotted, or socket heads are 
available. Set Screw & Mfg. Co., 
Bartlett, Ill. 

Circle 887 on Page 19 


One-Part Adhesive 


is applied to any surface 
without sagging or running 


Meta-Bond 321 high-strength, one- 
part adhesive is a true thixotropic 
paste which can be applied to any 
surface, even a vertical one, without 
sagging or running. Short heat cur- 
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We rivet this UPSIDE DOWN 
...for a 54% boost 
in production 


ANOTHER EXAMPLE OF TRS RIVETING KNOW-HOW 


Ekco Products Company had been fastening wall brackets to their soap 
dishes and glass holders with solid aluminum rivets . . . hand-assembling 
the components and placing the assembly in a die which required two 
press strokes to fasten the parts. Production volume had reached a ceiling, 
and cost reduction was becoming imperative. 

Automatic machine riveting, with semi-tubular rivets, would offer sub- 
stantial savings, but obstructing flanges on the product itself seemed to 
rule it out... until the TRS man suggested a new viewpoint. Working 
with Ekco engineers, he proposed feeding the rivets upside down and 
inverting the assembly for the fastening operation, providing unobstructed 
travel for the rivet-setting driver. The rivets were kept with the heads 
visible, as required for good appearance. 


Result: no hand assembly, daily output up 54%. 

Let the TRS man look over your assemblies. You'll find that he has the 
viewpoint of a manufacturing engineer, and a knack for making fastening 
simpler, faster, better. 

Of course he will recommend TRS rivets. But he will give you sensible 
reasons why they are more reliable in quality and uniformity. Superior 
quality control is one big result of a five-year modernization of this 
pioneer company — modernization of people, policies, production and 
service facilities. You'll like to do business with the new TRS ... we'll 
make sure of it. 


A PROFITABLE CHANGE IN VIEWPOINT 


In the Ekco-Autoyre glass 
holder (shown) and soap 
dish, the rivet clinch must 
not be visible, but normal 
setting with the rivet 
heads on the visible sur- 
face was impossible be- 
cause flanges on the prod- 
uct obstructed motion of 
the setting driver. To solve 
the problem, a semi-tubu- 
lar rivet was designed 
with a flat head, to be fed 
and set in an inverted po- 
sition with a TRS Model 
103L machine. The end of 
the driver was shaped to 
form the clinch, and the 
machine was fitted with 
an air-operated pusher to 
eject the finished product. 


Don’t Buy Riveting Machines until you learn how the TRS PAR process revolutionizes riveting 





TUBULAR RIVET & STUD COMPANY 


QUINCY 70, MASSACHUSETTS © TRS SALES OFFICES: Atlanta * Buffalo * Charlotte * Chicago 
Cleveland « Dallas « Detroit « Hartford « Indianapolis « Los Angeles « New York 
Philadelphia e« Pittsfield « Quincy « St. Louis « Seattle. WAREHOUSE IN CHICAGO 


3 ) See “Yellow Pages” for phone numbers. 
If it’s a Tubular Rivet TRS makes it ... and Better TT q fi T T FF 
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Who counts ’em? 
CAMBRIDGE does... 


.. . because exact mesh count and mesh 
size are the trademarks of Cambridge 
INDUSTRIAL WIRE CLOTH. 


But, quality isn’t the whole story. When 
you call Cambridge for industrial wire 
cloth, you also get service . . . prompt 
answers to your inquiries . . . quicker 
deliveries . . . and an experienced Field 
Representative who follows up your order 
to make sure our product is giving you 
the best possible service. Let us quote 
on your wire cloth needs. We manu- 
facture wire cloth from any metal or 
alloy—including titanium— in nine basic 
weaves. Very likely, we have what you 
require in our warehouse right now. For 
samples or more information, call your 
Cambridge Field Engineer...he’s listed in 
the yellow pages under “‘Wire Cloth’’. Or, 
write for FREE 94-PAGE CATALOG. 


The Cambridge 
Wire Cloth Co. 


Department N e Cambridge 5, Md. 


Manufacturers of Wire Cloth, 
Metal-Mesh Conveyor Belts, Wire Cloth Fabrications 
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NEW PARTS AND MATERIALS 





ing is required to form a strong 
bond, stable at 200 C. Electrical in- 
sulation properties are excellent, and 
adhesion is very good to metals, 
ceramic, glass, cement, and all 
other temperature-stable materials. 
Chemical resistance to most fluids is 
excellent. Metachem Resins Corp., 
530 Wellington Ave., Cranston 10, 


R. I. 
Circle 888 on Page 19 


Universal Drive Tensioner 


for use with 
chain and belt drives 


Through use of a rotating arm and 
adjusting slot, tensioner permits con- 
trolled tensioning at any point on a 
360-deg arc, increasing efficiency 
and smoothness of operation in 
chain and belt drives. Two-bolt 
mounting of base makes it adaptable 
to most machine frames. Unit 
can also be used as an idler bracket 
for change gears. Rotating arm has 
a serrated mounting pad which 
mates with serrated mounting pad 
of base. Fine-scale adjustment is 
provided by loosening and tighten- 
ing a bolt in adjusting slot of base. 
Unit is complete with necessary 
mounting bolts and 2-in. shaft with 
grease fitting. Available also are 
3 and 4-in. shafts for multiple- 
width drives. Brewer Machine & 
Gear Co., 1441-43 N. Second St., 


St. Louis 6, Mo. 
Circle 889 on Page 19 


Synchronous Motor 


miniature unit is 
epoxy coated 


Type CMC miniature hysteresis-syn- 
chronous motor, 1!/4 in. in diam, 
can replace synchronous motors up 
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of parts discharged at 
high or low heights 


DPS ELEVATING FEEDERS 
elevate, orient and feed parts of 
almost any size, shape and ma- 
terial to other machinery for 
processing and assembly. High 
capacity storage bins are de- 
signed to assure a steady flow of 
parts to elevating mechanism re- 
gardless of load level. 
Orientation of parts is accom- 
plished at discharge point of 
elevator — simplifying external 
track construction. Feeder can 
be arranged for right- or left- 
hand discharge. Return chutes 
are cushioned. 
New Bulletin 2812 has full data 
on DPS elevating feeders. Write 
for your copy today. 


of fragile or 
finished parts 


DPS VIBRATORY FEEDERS 
are bowl type units that gently 
handle parts too light or fragile 
to be handled in rotary type 
feeders. Through a simple elec- 
tromagnetic drive, a vibrating 
action is transmitted to the bowl 
causing the parts to move up a 
circular, inclined track. The ori- 
ented parts then enter feed tube 
or discharge track to machining 
or assembly areas. 


of parts for 
high-production 
assembly 


DPS ROTARY FEEDERS employ 
radially slotted or grooved ro- 
tating collector rings. Efficient 
orienting and feeding of parts is 
achieved through proper design 
and engineering of baffle plate, 
selector guard, feed track, and 
escapement mechanism. Three 
different designs are available to 
meet holding, orienting and feed- 
ing requirements. Safety clutch 
prevents damage to motor or 
gears in the event of parts jam- 
ming. 


Detroit Power Screwdriver Company offers in- 
dustry’s most complete line of selective feeders... 
ranging in holding area from 80 cu. in. to 20 cu. 
ft. For complete details, call your DPS representa- 
tive or write direct. Ask for free catalogs! oases 


DETROIT POWER SCREWDRIVER COMPANY 


2801 W. Fort St. e Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 
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to twice its physical size. The epoxy- 
encapsulated unit develops 3/4 oz- 
in. of torque at 1800 rpm and is 
normally wound for 110 v ac, 60 
cps. Motor has stainless-steel shaft, 
permanently lubricated ball bear- 
ings, integrally molded terminal 
block, and provides good resistance 
to normal environmental conditions. 
It is recommended for use in minia- 
turized recorders, timers, and com- 
puters. Globe Industries Inc., 1784 
Stanley Ave., Dayton 4, Ohio. 
Circle 890 on Page 19 


motors 
with gear 
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Polyurethane Foam 
self-adhesive material bonds 


¥ | 








re (| ul ct 0 ns ~~ —w | to porous or smooth surfaces 


Mactac self-adhesive polyurethane 

foam in sheet form is available in 

Designed for low-speed, high-torque applications, GI Gear graduated sizes from 'f to 4 mi. 

for low-speed Motors are widely used in TV Remote Control Units, Vend- thick. Product bonds to either 

ing Machines, Timing Devices, etc. Molded nylon gears in porous or smooth surfaces, and has 

hi h t a dirt-sealed housing insure extremely quiet running plus lasti : licati f 

Ig . orque rugged dependability. Rotor disengages, if required, when | an elastic property in application o 

; gear train is de-energized. For reliability, plus extra silent | 30 per cent stretch in length and 5 

a lications service, specify Gl Gear Motors. Precision-made, with per cent in width. Self-adhesive 
pp mass-production economy. : . : 

backing has a long-lived bond which 

GENERAL SPECIFICATIONS | becomes more permanent with time. 


It resists deterioration of water, 








content= cen ha | greases, heat, and oxidation. Adhe- 
Intermittent | Continuous | Intermittent | Continuous | sive flows into pores of a rough sur- 
a are 19 RPM 13 RPM 13 RPM | face, assuring a uniform bond. Mor- 


TORQUE 150 in./oz. 100 in./oz. 150 in./oz. 90 in./oz. | * $ 
AMPS, No Load 25 1.25 12 06 | on ~y aneebrenn, Eee, 


WATTS, No Load 26 13 24 12 
REVERSIBLE No No Yes Yes 
CONDENSER None None 60 MFD 60 MFD 


Above data based on 24 volts — Intermittent Duty 3 minutes on and § off. r 
Both models can also be supplied for 115 volts — 60 cycles. Back-Up Rings 
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MOTORS TO MEET EVERY REQUIREMENT increase seal effectiveness 


and O-ring life 


Continuous back-up rings for O- 
ring-in-groove installations increase 


Write For Catalog and Quantity Price Quotations 


THE GENERAL INDUSTRIES co. 


DEPT. GK e ELYRIA, OHIO 
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The challenge of new and unusual problems is of con- 
§ i 4 diffi { tinuous interest to Aetna design and application engineers. 
0 ving H IcU f Their readiness to accept the difficult has established Aetna 

° e as a leading source for specially engineered or hard-to- 
Bearing and Special make bearings, and hardened and ground precision parts. 
Whatever your problems may be, the Aetna engineering 

facilities for design and application are available to assist 


Parts Problems - you. Why not outline your anti-friction or parts problems 


for Aetna study, consideration, and recommendations on 
how to best achieve operational efficiency and long life 


an Aetna Specialty expectancy in your products. 














AETNA BALL and ROLLER BEARING COMPANY | 4600 SCHUBERT AVE. 


DIVISION OF PARKERSBURG-AETNA CORPORATION § CHICAGO 33, ILL. 


ANTI-FRICTION SUPPLIERS TO LEADING ORIGINAL EQUIPMENT MANUFACTURERS SINCE 1916 
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FOR PRESSURES TO 5,000 PSI... 


Only the AE Hydramite gives 
you these 4 key benefits 


1. Tapered roller bearings. Two high capacity, heavy duty tapered 2. Curved slippers riding on the outer race of the cam shaft needle 
roller bearings support the eccentric cam shaft. This means that a bearing minimizes scrubbing action between these parts. They also 
Hydramite can take more punishment ... handle heavier unbalanced distribute thrust loads of the plungers and reduce unit stresses to 
loads... and last longer. The pump casing is ported so that the the point where maintenance will never be required at what is a 
pumping action of tapered bearings will provide better lubrication. critical wear point in most hydraulic pumps. 


e 8 & 


a 
DELIVERY G.P.M. 


HORSEPOWER 
° 


6 
EFFICIENCY PERCENT 


o 


3. Positive pumping action. The Hydramite has no cam follower 4. High efficiency. With a Hydramite you get an overall efficiency of 
springs to fail. Plungers (A) are connected to curved slippers (B) 85%. Shown above is typical 10 gpm pump curve. Its flat overall high 
which are held against the outer race of cam shaft needle bearing by efficiency has little variation between 1,500 and 5,000 psi. What's 
two plunger return rings (C). As the shaft revolves, each plunger is more, with a Hydramite you get positive suction. There is no need 
pushed outward in succession and then pulled back by the return rings. for supercharging equipment which reduces system efficiency. 


To meet your specific requirements, Hydramite pumps can be 
supplied for constant displacement from 3 to 30 gpm at 5,000 psi 
and 70 to 85 gpm at 3,000 psi for hydraulic fluids with viscosities 
of 150 to 300 ssu at 100° F. In special applications they have 
handled viscosities as low as 40 and as high as 900 ssu at 100° F. 


Special materials and seals permit handling of missile fuels and 

special fluids at higher temperatures. Available in flange, foot or AMERICAN ENGINEERING COMPANY 
Division of United Industrial Corporation 

Hele-Shaw Pumps, Lo-Hed Hoists, AE Marine Deck Auxiliaries, 
Vibra Grate, Perfect Spread and Taylor Stokers. 


face mounted styles. Write or call American Engineering Company, 
Dept. P-147, Philadelphia 37, Pa. Phone: CUmberland 9-3800. 
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O-ring life and effectiveness, are 
quickly and easily installed, and 
are low in cost. Parbaks have a con- 
cave shape to prevent O-ring ex- 
trusion and increase lubrication of 
the O-ring. They are continuous 
one-piece rings without spiral or 
cuts, avoiding the possibility of cut- 
ting O-rings due to improper instal- 
lation or worn back-ups. Rings re- 
sist practically all fluids, gases, and 
air, including fire-resistant fluids, 
MIL-0-5606, and Freon 12. They 
can be used in all standard pres- 
sure systems and have a tempera- 
ture range from —85 to +350 F. 
Dept. BR-1, Parker Seal Corp., 
10567 Jefferson Blvd., Culver City, 


Calif. 
Circle 892 on Page 19 


Metering Control Valve 


for use in tubing and 
hose of small diameter 


Brass metering control valve me- 
ters the flow of water in small-di- 
ameter hose and tubing applications. 
Turning the valve stem through 
180 deg controls valve from full 
flow to maximum restriction. Stem 
end of valve can be used with or 
without a knob; without the knob 
a permanent setting can be main- 
tained. Valve is available in vari- 
ous sizes for use with hose or tub- 
ing. Robert Mfg. Co., 9035 Venice 
Blvd., Los Angeles 34, Calif. 

Circle 893 on Page 19 


Self-Sealing Coupling 


has pins to indicate 
when unit is locked 


No. 3750 Saf-Loc self-sealing cou- 
pling for use in aircraft fuel, oil, low- 
pressure hydraulic, pneumatic, and 
other systems provides fast, safe con- 
nections in applications where posi- 
tive locking is necessary. Three 


(Please turn to Page 300) 
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The NEW Series BH100 


MLLI-\y-MeT ER 


DIGITAL, 
READOUT ,’ 





ACCURACY 
SMALL SIZE — This compact, 
transistorized, servo-driven in- THE INSTRUMENT 
strument measures only 3 x 5 


x 55,". 


a with the 
ee) TAPE-SLIDEWIRE 


4 J for 


ALL INCLUSIVE —With Zener 
reference, power supply, am 


idea" FLOW: PRESSURE 
~ LEVEL: TEMPERATURE 


L* » a ef. 


TAPE-SLIDEWIRE — Mounted } Every scale division is 
on side-by-side spools, slide- * - 

wire is embedded in edge of a calibrated point. 
tape, punched for sprocket 

drive. 


} 100 calibrated points 
per foot of slidewire length. 


} Slidewires 
up to 12 feet long. 


PRINTED READOUT—Colibroe LINEAR, PARABOLIC, LOGARITHMIC 


tion printed on tape available 


to measure steady-state condi- FUNCTIONS ARE DISPLAYED IN DIRECT 


tions or where input deviates 


more than 13%. DIGITAL RELATION 


* TRADE MARK 


Full information is available for the asking! 


B&H INSTRUMENT 


aS go. Ine. 


Sales-Engineering Offices: * 3479 West Vickery Blvd. * Fort Worth 7, Texas 


ATLANTA, GA., COMPTON, CAL., DAYTON, OHIO, VALLEY STREAM, L. |., N. Y., WICHITA, KAN. 
TORONTO, ONT. (George Kelk Ltd.) MITCHAM, SURREY, ENGLAND (Bryans Aeroquipment Ltd.) 
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New! The most 
reliable limit switch 
ever developed 


(from Cutler-Hammer, of course) 


Limit switch failures Cause more pro- 
duction down time than any other elec- 
trical component. Suddenly this problem 
has been greatly reduced by the new 
Cutler-Hammer oiltight limit switch. 
Under test conditions much tougher 
than in actual production, it lasted far 
longer than any other limit switch. 


It fits almost anywhere and in any 
position. A simple field adjustment 
changes switch operation to close the 
contacts by lever motion that is clock- 
wise, counterclockwise, or both. And, 


WHAT’S NEW? ASK... 


CUTLER-HAMMER 


Cutler-Hammer inc., Milwaukee, Wisconsin «+ 
Hammer international, C. A. 


no other switch is sealed more effec- 
tively. Even the silver-to-silver contacts 
are visible for quick inspection. Send for 
Pub. ED143-J243 now for full details. 


What's new at Cutler-Hammer? 
We're planning ahead—with new, better 
products, like the limit switch. We’ve 
added plant capacity, new engineering 
talent and our new trademark sym- 
bolizes our new capabilities to help you 
plan ahead. Call the nearest Cutler- 
Hammer sales office or distributor to 
see how we can fit into your team. 


| | 


Division: Airborne Instruments Laboratory * Subsidiary: Cutler- 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A. 
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- CHATILLON : 
- __|SO-ELASTIC’ 


the alloy to 
remember when real 


PRECISION SPRINGS - 
are needed 


‘ 


WH 


¢ 


Giants of American instrument industry, including such firms as... 
®@ Bulova Research & Development Laboratories, Inc. 
® Eclipse Pioneer, Division of Bendix Aviation Corp. 
@ Federal Telecommunication Laboratories, Inc. 
@ General Electric Co. 
@ Sperry Gyroscope Co. 


and many others think of CHATILLON, when instrument design 
calls for the ‘‘world's most accurate spring”’. 


CHATILLON .. . the leading manufacturer of precision springs is 
particularly proud of the improved performance record of instru- 
ments using the noteworthy CHATILLON developed temperature- 
compensated alloy ‘‘Iso-Elastic’’. The hysteresis error of this remark- 
able spring is less than .05% of deflection. Drift does not exceed 
.02°% of deflection in 5 minutes. These characteristics plus tempera- 
ture compensation insure the ultimate in precision spring production. 


CHATILLON makes Extension, Spiral, Torsion, Compression and 
Form Springs of Iso-Elastic material, as well as springs of all con- 
ventional alloys. 


To find out how ‘the World's Most Accurate Spring” can better your 
product and for engineering bulletins, write CHATILLON SPRING 
DIVISION. 


*U.S.A. Pat. No, 2174171 


JOHN CHATILLON & SONS 


SPRING DIVISION | 
48 FRANKLIN ST., NJ Y. 13, N. Y. 
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ANTI LITT 


Manufacturers of Scales, Force Measuring Instruments ‘and Precision Springs Since 1835 
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(Continued from Page 297) 


check points are used to verify posi- 
tive connection, Indicator pins pro- 
trude externally when coupling is 
locked; audible click action is pro- 
vided; and position of indicator pin 
can be determined manually. Cou- 
pling connects and disconnects with 
a single, one-hand movement. Posi- 
tive thread action of nut permits 
connection against line pressures to 
60 psi. Coupling will not disconnect 
accidentally even under force of 20 g. 
Coupling, available in various end- 
fitting configurations, meets specifi- 
cation MIL-C-7413A. Aeroquip 
Corp., Jackson, Mich. 
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Liquid Spring 
has two-way action 


Model 151284 double-acting time- 
delay liquid spring Shok operates in 
one direction to create compression 
by striking ball and piston cap. In 
the other direction a forked device 
picks up flanges on tension piston 
to absorb both shock and impact 
with a subsequent time delay. After 
absorbing shock force, liquid spring 
provides a 4000-lb output over a 1- 
in. stroke. Shok provides a 13,000- 
Ib shock resistance on a flat-topped 
energy curve at any impact velocity 
below specified 90 ips. Mounting 
base is 6 x 4 x 4 in. with liquid 
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with hardware assembly kits... 
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and “‘universal’’ contact blocks... 
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GENERAL ELECTRIC OFFERS 


NEW “building-block” d-c contactors and relays 


General Electric’s new line of d-c con- 
tactors and relays features a new 
concept in component design—building- 
block construction. Using front-con- 
nected frame and coil parts, standard 
assembly kits, and “universal” contact 
blocks, more than 100 different control 
devices can be assembled. This new 
design concept makes possible these 
important cost-saving advantages: 

Reduced inventory—with building-block 
design, you need to stock only a mini- 


mum number of standard parts. Not 
only does this mean less costly inven- 
tory, but valuable storage space can be 
released! 
Immediate availability—with General 
Electric devices, the contactor or relay 
you want can be assembled on the spot! 
No need to order a specific device and 
await delivery, or stock a large num- 
ber of special ratings. Assemble what 
you want—when you want it! 

Order today from General Electric’s 





permit assembly of more than 100 devices 


complete line of stock d-c contactors 
and relays featuring the new building- 
block construction. 


NEED OTHER COMPONENTS? 


General Electric also has complete 
lines of plate rheostats and vitreous- 
enameled resistors for all your control 
needs. For more information, contact 
your General Electric Sales Repre- 
sentative or mail this coupon today! 
Industry Control Dept., Salem, Va. 


GENERAL @@ ELECTRIC ~~~» 


Plate-type rheostats—windings are com- 
pletely encased in metal to give longer and 
more reliable service for any application. 


Vitreous-enameled resistors—1070 ohmic val- 
ues from stock, fixed or slide-wire, 5 to 
200 watts. Call your G-E representative. 


To: Section C784-25 
General Electric Co. 
Schenectady 5, N. Y. 


Please send the following bulletins: 
0) GEA-6621—D-c contactors and relays 
1) GEA-6592—Vitreous-enameled resistors 
0 GEA-6474—Plate-type field rheostats 


Name_____ 
Company 
Address 


City ; 
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spring extending above base 16 in. 
x 1% in. diam. Taylor Devices Inc., 
188 Main St., North Tonawanda, 
N. Y. 

Circle 895 on Page 19 


Rack and Panel Connectors 


have interchangeable 
male and female contacts 


The cost of ALLEN Hex-Socket Cap 
Screws is only a minor fraction of 
your assembly costs... be sure you're 
getting the timesaving, cost-saving 
advantages of genuine Allens! 


Ever since Allen first produced the 
hex socket head screw nearly fifty 


years ago, specifying genuine Allens 
(made by Allen of Hartford) has been 
a sure way to guarantee dependable 
threaded fastening. 

Only genuine Allens have Leader 
Points that make starting easier, and 
greatly minimize danger of cross 
threading. Genuine Allens are “‘pressur- 
formd’’ to preserve the long fibers 
uncut throughout the length of the 
screw, giving stronger sockets for 
greater tightening torque. 

: Write for samples and engineering 
data. See how genuine Allens will make 
your product better. 


HEX-SOCKET SCREWS 


Allen’s new 1960 Series Socket Head Cap 
Screws give up to 2% times more load 
carrying capacity, without indentation. 
Head diameter of sizes 
from %” up is now uni- 
formly 1% times the body 
diameter—providing more 
under-the-head bearing 
surface, and a proportion- 
ate increase in clamping 
force. Write for new Bul- 
letin G-25, with full 
specifications. 


TORRREPDDDODDARE DD DR be cme 
VOPONRRDOOT DODD DORNND: came 


Stocked and sold by leading Industrial 
Distributors everywhere 


ANNIVERSARY YEAR 


« 
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Series DTD rack and panel connec- 
tors are offered with single (shown) 
or double inserts mounted in a die- 
cast aluminum-alloy shell, Compact 
design permits a large number of 
contacts in a small area. Connectors 
with 50, 78, 100, and 156 contacts, 
or combinations of these inserts, are 
presently available. Either male or 
female inserts are interchangeable in 
the field as a subassembly. Mela- 
mine insulating material provides a 
rigid insert and meets Military Speci- 
fication MIL-M-14E, Type CMG. 
Double-insert Series DTD2 utilizes a 
a screw fastener for quick engage- 
ment and disengagement. Burndy 
Corp., H. H. Buggie Div., P. O. Box 


817, Toledo 1, Ohio. 
Circle 896 on Page 19 


Wing Nuts 


self-locking units 
are finger-tightened 


Line of self-locking wing nuts is 
made of light, Zamak 3 diecast 
alloy. The finger-tightened Type 
WC wing nuts are available in 
thread sizes 8, 10, 14, 5/16, and 
34 in both coarse and fine threads. 
Nylon locking collar prevents loos- 
ening under impact, vibration, or 





ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S.A. 
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Flat bed body which generally transports solid cargo is quickly 
converted to a liquid carrier . . . with a SEALDTANK* 


ENJAY BUTYL 


Converts trucks to liquid carriers in minutes! 


Enjay Butyl is used by the United States Rubber Company for Versatile Butyl may well help im- 
“Sealdtanks” carrying up to 4,200 gallons. Sealdtanks are tube-like peters ab tel 
containers that can be rolled into compact units and stored on the truck _— expert technical advice is available 
when it returns with dry cargo. Note rolled Sealdtank at rear. Why was “2 ¥9" from Enjay. 

Enjay Butyl chosen for Sealdtanks? Because its excellent resistance to 

many chemicals, its remarkable toughness as well as all-weather resis- 


tance make it a most practical container for transporting various liquids. 
*Trademark, U.S. Rubber Co. 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19, N.Y. 
Akron « Boston * Charlotte « Chicago * Detroit * Los Angeles * New Orleans « Tulsa 
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In 
fasteners 
for 
industry... 
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it’s dependability that counts ! 


Yes, life often rests on the dependa- 
bility of the fastener. 


Whether for bridges, pressure pip- 
ing, skyscrapers, railroads, trans- 
formers or tunnels. . . or even your 
personal car, it’s the dependability of 
the fastener that counts. The fastener 
must be stronger . . . more dependable 
than the part. 


When you visit our manufacturing 
facilities and control laboratories, 
you will see for yourself how we build 
dependability into our IMPACT- 
FORM’D nuts, bolts and screws. 


IMPACT-FORM’D Screw and Bolt fas- 
teners are produced to customer de- 
mand every day: 


e free- or interference-fit rail bolts 

e high strength heat treated bolts for 
heavy construction 

e close tolerance components for ma- 
chinery 

e screws for electronic equipment 
and accessories 

Whether you follow industry stand- 

ards or have your own specifications, 

IMPACT-FORM’D Screw and Bolt fas- 

teners have the dependability you 

need. 


VMA 7550 


SCREW AND BOLT CORPORATION 
OF AMERICA 


P. O. Box 1708 ° 
DIVISIONS: Pittsburgh e Gary 


AMERICA'S MOST COMPLETE 


LINE OF 


Pittsburgh 30, Pennsyivania 


¢ Southington Hardware « American Equipment 


INDUSTRIAL 
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stress reversal, whether fully seated 
or precisely positioned anywhere on 
a bolt or stud. Wear resistance of 
nylon provides high amount of re- 
usability important for the repeated 
on-off applications where wing nuts 
are normally required. Elastic Stop 
Nut Corp. of America, 2330 Vaux- 
hall Rd., Union, N. J. 

Circle 897 on Page 19 


High-Pressure Vaive 
for 10,000-psi service 
No. 1724A high-pressure, free-flow 


metering valve is for hydraulic cir- 
cuits employing up to 10,000 psi. 
It is designed for systems that re- 
quire ram pressure to be maintained 
after power has been turned off. In 


operation, moving valve control 
clockwise holds ram pressure. Valve 
also functions to control speed of 
ram return by allowing oil to return 
either free or at an internally ad- 
justed rate as control handle is 
turned counterclockwise. Valve can 
be used with No. 798AC-PO hy- 
draulic pump or similar units. 
Greenlee Tool Co., 2136 Twelfth St., 


Rockford, III. 
Circle 898 on Page 19 


Mesa Transistors 


produce !/, w power 
at 160 me 


Two Mesa transistors, 2N1561 and 
2N1562, are intended as high-pow- 
er output amplifiers for VHF appli- 
cations. Capable of producing 1/- 
w power at 160 mc, they can be used 
in two-way pocket radios, sonobuoy 
transmitters, telemetering devices 
for missiles, aircraft radio communi- 
cations equipment, and air-sea 
rescue radio transmitters. Designed 
with collector current capability of 
600 ma, cold-welded copper pack- 
age of transistors insures very low 
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viii CONSOLIDATED SAFETY VALVES Company_ 
A product of Address 
MANNING, MAXWELL & MOORE, INC. 


MANNING 
IN| JUOOW 8 


TRADE MARK 


May 12, 1960 


High Capacity 


PORTABLE BRONZE VALVES 


Cut Your Valve Costs 


Consolidated Portable Bronze Safety Valves are designed spe- 
cifically for package type steam generators and fire tube 
boilers. They enable you to design this type of equipment more 
economically. 

High capacity is designed into each valve. Where a valve of 
lower capacity is adequate, medium capacity valves of the same 
size can be used with the assurance that the valves will always 
conform to actual requirements. Both initial costs and mainte- 
nance costs are held to a minimum. 

You are sure of stable performance and uniform blowdown 
control in Consolidated Portable Bronze Safety Valves. Opening 
is sharp and clean, without simmer. The seat is machine lapped 
optically flat to assure positive tightness. 

Design for savings from the start. Choose Consolidated Port- 
able Bronze Safety Valves. Be certain of fine operation and long 
service life, free of costly maintenance. Complete specification 
data are available in Bulletin 740. Write for a copy. 


Consolidated Safety 

Valve Type 1540 Series. 

Sizes: %" through 2%". MANNING, MAXWELL & MOORE, INC. 
Pressures to 250 psi. East Main Street 


Temperatures to 406° F. : 
; a : ratford, 
Available with side or Stratford, Connecticut 
top outlet, medium or Send me your Bulletin 740 which tells all about Con- 
high capacity. solidated Portable Bronze Safety Valves. 


Name 
Title 





City/Zone 
Valve Division ¢ Stratford, Connecticut * In Canada 
Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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internal temperature gradients. With 
a heat sink, they dissipate up to 3 
w at 25 C case temperature. Ger- 
manium PNP diffused - junction 
transistors, both units meet mechan- 
ical and environmental requirements 
of Military Specification MIL-S- 
19500. Semiconductor Products 
Lindberg Roller Hearth Solution Div., Motorola Inc., 5005 E. Mc- 
LINDBERG rae igre tore Dowell Rd, Phoens, Ariz 

Model 2CB Reducers which drive > eli aaa 
o&€oit CERING the rolls. An additional Model 

“hegre =e | Pressure-Sensitive Tape 
WVSES 102 is 100 feet long with 40 feet in a variety of colors 

of quench chamber. 
Temp-R-Tape extreme-temperature, 


Vai ™ME S BAITH | pressure-sensitive Teflon tape is fur- 


_ nished in ten bright colors which 
SPEELe a / | meet NEMA standards. Tape is 
0.006 in. thick, has an applicable 


; temperature range from —100 to 
SEDUCERS +400 F, and has high dielectric 
strength, low power factor, and 
’ = negligible moisture absorption. Tape 
on th Clr R o/ / er an is specifically designed for color cod- 
ing in electrical applications. It is 
Hearth Furnaces also being used as a nonstick, low- 
} friction surfacing where identifica- 
tion by color is desirable, or where 
continuity of design and decor is 
LINDBERG ENGINEERING COMPANY of Chicago is a leading manufacturer important. Tape is available in 18- 
of heat treating furnaces. When they designed this one to handle 4,000 yd rolls, in widths from 1/, to 2 in., 
ibs. of aluminum extrusions per hour, specifications called for 101 and b ‘the lineal yard 12 in. wide 
speed reducers to drive the rollers. They selected Winsmith for compact Co y sicut Beal Mubher Co 407 
size, rating and their record of past performance. Lindberg is a long-time wee 3 
Winsmith customer. They describe the relationship this way..."““We 

have used Winsmith rea te for many years and have found their 

snes | me ruggedness ideal for use with our heat treating furnaces.” 
indberg Engineering is another one of the leading American ” i 
anaemia who specify Winsnsith Speed Paper-Base Laminate 
Reducers for most applications from has excellent 

1/100 to 85 hp.—in ratios from cold-punching characteristics 


1.1:1 through 50,000:1. ’ F 
Designated Phenolite Grade 
WRITE TODAY for complete XXXPC-476, _paper-base phenolic 
selection information and laminate provides flame retardance 
engineering data. You'll see with excellent cold punching char- 
for yourself why it pays Pa 
eo standardize on Winsmith. acteristics at nearly half the cost of 
epoxy-paper laminates. Base stock 
. is also available in two copper-clad 
forms, a foil copper-clad laminate 
WINSMITH, INC. < — pie eb 
. ec ? with standard adhesive bonding, 
16 Elton Street, Springville, (Erie County), N. Y. made primarily for commercial ra- 














East St., New Haven 9, Conn. 
Circle 900 on Page 19 
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AS SMALL 
AS O x 1/8 

ALL TYPES 

ALL MATERIALS 
ALL FINISHES 


SMALL 
SCREWS 


Special equipment and special engineering and 
tooling experience enable us to produce any desired 
quantities of close-tolerance screws in the smallest 
sizes, including body diameters down to No. 0 
(.060”) and lengths as short as 4%”. Quotations will 
be furnished promptly on request, engineering or 
design assistance available wherever needed. Some 


sizes are stocked. Write for our Small Screw Stock List. 


SMALL COLD-HEADED PIECES 


Likewise, our facilities are available for production 
of tiny cold-headed pieces of all kinds, one example 
being the little special rivets shown in comparison 
with a pencil point at the left. Here again, many 
years of design and engineering experience is 
available for the solution of production problems. 


For suggestions, inquire of your Elco representative. 


ELCO i: SCREW CORPORATION 


1119 SAMUELSON ROAD, ROCKFORD, ILLINOIS 
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Morse Chain Co. is engi- 
neering four of these chain 
transmissions for an irriga- 
tion and flood-control proj- 
ect. Each handles a 758 hp 
input from a diesel engine 
— reduces 707 rpm speed 
to 66.6 rpm for a water im- 
peller pump. 


Why Morse Chain designers 


lubricate huge transmissions 


with Brown & Sharpe pumps 


Brown & Sharpe Model 113 Motor Driven Gear Pump, used in each transmission. 


Problem: A dependable motor 
driven gear pump was needed to 
spray lube oil on 7”- and 12”- wide 
Hy-Vo® chains and sprockets in 
this big transmission unit. Shaft bear- 
ings were to be lubricated by the sys- 
tem, too. A capacity of 18 gpm, at 
0 psi was called for — continuous 
operating pressures of 10 psi, with a 
specified oil. For ease of mainte- 


nance, a standard unit was preferred. 


Solution: Since the designers had 
previously obtained excellent results 
with Brown & Sharpe pumps, they 


took a look in the B&S catalog — 
found exactly what they needed. B&S 
100 series pump and motor combi- 
nations for 900 rpm operation were 
shipped promptly, are being built 
into all of the transmissions. 


Idea: For the best solution to any 
pump problem — contact Hydraulics 
Division, Brown & Sharpe Mfg. Co., 
Providence 1, R. I. or your B&S engi- 
neer-representative. Brown & Sharpe 
makes gear, vane and centrifugal 
pumps to handle more fluids than 
any other manufacturer. 


Brown & Sharpes= 
PRECISION CENTER ad 
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dio and television applications, and 
a copper-clad laminate for elec- 
tronic computer printed circuits and 
military applications requiring plat- 
ing from alkali solutions. Nation- 
al Vulcanized Fibre Co., 1060 
Beech St., Wilmington 99, Del. 
Circle 901 on Page 19 


All-Metal Honeycomb 


for uses in 
airborne applications 


Contoured all-metal honeycomb is 
available for use in aircraft, mis- 
siles, space vehicles, and radar. Ma- 
terial is presently available in high- 
purity nickel which has excellent 
heat and corrosion resistance, and 
can usually be used where stainless 
steel is specified. Heat resisting 
properties are limited only by the 
physical properties of the nickel, 
which has a melting point of 2651 
F. Skin and cell walls can be as 
thin as 0.0005 in., and material can 
be manufactured with load-bearing 


S88aey ve 
we 


inserts and mounting brackets. Cell 
size can be varied, either in a single 
structure or from one piece of ma- 
terial to another, to provide opti- 
mum _ strength-weight characteris- 
tics. Allied Research & Engineer- 
ing Div., 6916 Santa Monica Blvd., 
Los Angeles 38, Calif. 

Circle 902 on Page 19 


Tantalum-Shielded Gaskets 


for use in highly 
corrosive environments 


Tantalum-shielded gaskets consist 
of two tantalum shields welded to- 
gether at the ID to form an en- 
velope. Within the envelope a lay- 


Circle 586 on Page 19> 








NICKELOID 


HELPS MAKE A 
MAN’S WORLD 


am 


il. 


Hair brush, made of Red Goldbond Steel. Torpedo Level. The metal is Nickel Zinc. Desk accessories, all made of Nickeloid Metals. 


Metal. Nickeloid Metals are available in sheets, 


Whenever a man is at work, at home, or at play— 
coils, and strips—bright or satin—and in a beautiful 


his world is brightened by the utility and functional 
features of Nickeloid pre-plated metals. These dur- range of stripes, patterns, crimps and textures. 
able, brilliant, and economical metals have been Write us for free Introductory Kit, which gives full 
designed into so many articles for men because of information. 

their triple advantages: appearance plus basic pro- Visit the Nickeloid Booth £2418, 

duction economy plus a finish that can “take it” as 1960 Design Show 

few other finishes can. Look about you... your N. Y. Coliseum May 23-26 an uh mand 
desk, your home, your recreation room... note a 

the many parts made of bright metals. Many of Sales offices in principal cities 

these, whether Chromium, Nickel, Brass or Copper, 

are quite likely to be fabricated from a Nickeloid 


AMERICAN piece Sno a Y, PERU 8, ILLINOIS 


Cae vam. ica apd 














PRESSURE 
TIGHT 


A CASE IN POINT -— This 8 pound Meehanite Metal casting made for 
the Joy Manufacturing Co. by Hamilton Foundry is a fourth stage air com- 
pressor cylinder. Pressures build up to 6,000 p.s.i. and require a high 
strength, pressure tight and wear resisting casting. Alloyed Meehanite® oil 
quenched and tempered, raised Brinell hardness of the cylinder wall to 
275-300, and increased tensile strength to 60,000 p.s.i. Meehanite was 
chosen for this casting because controlled structure and small uniform flake 
graphite produce pressure tight castings of uniform density and strength. 

Meehanite is both an iron—and a controlled process. Through the Mee- 
hanite Process the microstructure and the quantity and form of graphite 
is consistently controlled. This means that a specific type of Meehanite can 
be selected to meet engineered casting requirements. Testing of every 
ladle of molten iron insures that specifications will be met in the casting. 

When new and unusual design problems arise in the selection of metal 
and the casting of parts, you will find that the skill and integrity of your 
foundry is your best insurance that specifications—and delivery schedules 
—will be met. 


GRAY IRON * ALLOYED IRON « MEEHANITE® * DUCTILE (NODULAR) IRON © NI-RESIST * DUCTILE NI-RESIST © NI-HARD 


1551 LINCOLN AVENUE * HAMILTON, OHIO * TWinbrook 5-7491 
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er of corrugated steel is sandwiched 
between two layers of asbestos to 
form a compressible center which 
has resilience to prevent leakage. 
Steel and asbestos are never in con- 
tact with corrosive medium itself. 


pon 


$ Tontalum shield 


. ‘FP “S 
i+ 
ts ae 





Special 
soft asbestos 
Corrugated 
mild steel 














L 


Gaskets can be used in highly cor- 
rosive environments at temperatures 
to 700 F and pressures to 1000 psi 
where Teflon-shielded gaskets would 
not be acceptable. Individual tan- 
talum washers are 0.020 in. thick 
and are welded together. Gaskets 
fit standard nozzle and manhole 
openings from | to 36 in. Pfaudler 
Co., 1111 West Ave., Rochester, 
N. Y. 

Circle 903 on Page 19 


Worm-Gear Motor 
has 6-in. center distance 


New worm-gear motor has a hous- 
ing of heat-treated alloys of alu- 
minum for light weight, high tensile 
strength, fast heat transfer, and good 
corrosion and shock resistance. It is 
available in 3, 5, 714, and 10-hp 


units with 6-in. center distance. 
Foot, ring, or shaft mountings are 
available. Electra Motors Inc., 1110 
N. Lemon St., Anaheim, Calif. 

Circle 904 on Page 19 


Panel Screw Assembly 


for panel thickness of 
1/16, 4, and 3/16 in. 


No. 1805 captive panel screw as- 
sembly is available for panel thick- 
ness of 1/16, 14, and 3/16 in. Screw 
is corrosion-resisting steel, class 303 


(class 303SC) per QQ-S-763b with 
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can save you hundreds $$$ 
for pennies spent 


easy to apply 
...and remove 


molded of flexible 
Polyethylene 


tough enough 
to stand the gaff 


won't chip, 
break, shred 
or collapse 


extremely 
kind to 
threads 


now in stock: over 


600 sizes in numerous 


styles and colors. 


snug-fitting closures to meet 
almost any need you can name... 
get a kit full of samples in 
exchange for the coupon below. 


CAPLUGS DIVISION, 
PROTECTIVE CLOSURES CoO., INC. 
2201 Elmwood Ave., Buffalo 23, N. Y. 


MAIL a free assortment of Caplugs, 
literature and prices to us, 
without obligation. 


Name 


Firm 


Address 











| ae 
"150 watt 


THIS IS A 


RHEOSTAT 
Jolt mey VN 
STAKE YOUR 

B11 0hy- wale) me). 


50 watt 


300 watt 


From 25 to 300 watts these VITROHM ring rheostats 
are engineered for longest life, maximum reliability 


To be sure about smooth, trouble-free 
control in the 25- to 300- watt range— 
just specify a VITROHM rheostat. 

You get smooth control: Close-laid 
turns (A) of special high-stability, low- 
temperature-coefficient wire or ribbon to 
insure smooth gradual resistance change 
from zero to maximum. 

You get reliability: VITROHM ring 
rheostats are engineered for permanence 
from highest-grade ceramic base and 
core (B), durably bonded, tinned-alloy 
terminals (C), to final craze-proof, shock 
resistant, long-lasting VITROHM bond- 
ing (D). 


312 


You get positive action: Self-lubricat- 
ing twin-shoe contacts—exclusive with 
W/L-—on balanced beryillium copper con- 
tact arm (E) eliminate backlash, con- 
tribute to smooth operation, minimize 
wear on resistance wire (A), assure 
positive contact to collector ring (F). 

You get many more features than we 
can detail here. Check them all in W/L 
Bulletin 60RR (and, above 300 watts, 
check “plate rheostats” in Bulletin 60A). 
Either bulletin, yours for the asking. 
Ward Leonard Electric Co., 58South St., 
Mount Vernon, N.Y. (In Canada: Ward 
Leonard of Canada, Ltd., Toronto.) 9.6 


Write for list of stocking distributors 
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100 watt 


ELECTRIC COMPANY 
MOUNT VERNON, NEW YORK 


LIVE BETTER...E/ectrically 
FR evlO-E ngincored Cortiols Since 1892 


AiO! Si bh ss 


‘ J J 
RESISTORS | RHEOSTATS$ RELAYS {CONTROLS} DIMMERS 
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Se Oe . 
panel tabi ak the ats mH” WL a 


No. 10-32 NF-2 thread. Head of 
screw is polished and slotted with 
a medium straight knurl side and 
passivated finish. Captive panel 
screw bushing is brass per QQ-B- 
626a, Comp. 22!/, hard, finished 
with light polish and 0.0005-in. 





nickel plate. Cambridge Thermion- | 
ic Corp., 445 Concord Ave., Cam- | 


bridge 38, Mass. 
Circle 905 on Page 19 


Flexible Couplings 


provide low 
weight-to-strength ratio 


Flexible tube couplings are me- 
chanically attached without flare or 
beads and provide an extremely low 
weight-to-strength ratio. Approved 
to MIL-C—25104 specification, they 
provide a no-leakage seal under ex- 
treme conditions of pressure, tem- 
perature, and vibration in a variety 
of fluids including aromatic fuels 
and Freon 12. Couplings are at- 
tached to tubing by swaging so that 
fittings literally become a part of 


tubing. Units cover a_ pressure 
range to and over burst value of 
tube, with 1/4, in. axial motion and 
up to 8 deg angular flexibility. They 
are available in 34 to 5-in. sizes for 
temperatures from —70 to +450 F. 
Gamah Corp., 1654 Lincoln Blvd., 
Santa Monica, Calif. 

Circle 906 on Page 19 


Sulfur-Copper Alloy 


has high conductivity 
and excellent machinability 


Amsulf sulfur-copper alloy has ex- 


cellent machinability in addition to | 
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COST PREVENTION...NOT COST 
REDUCTION...IS THE EFFICIENT 
WAY TO LOW-COST ASSEMBLY 


fae 


The “in-place” cost of a fastener is what really counts to cost-conscious 
design engineers. By deciding on inexpensive Milford tubular rivets as a 
fastening method and installing them with Milford automatic rivet-setting 
machines, design and production engineers are eliminating costs at the 
initial production stage rather than trying to reduce costs later at the 
assembly line. a 
You can find out more about Milford’s cost-cutting ideas by asking your 
Milford Representative to show you Milford’s new Manuat OF MopeRN 
Rivetine Practice. It’s crammed with vaiuable cost-cutting tips 
and technical data that can be quickly translated 
into dollars on your production line. 


MILFORD 


THE MILFORD RIVET 
ry)? & MACHINE CO. 


MILFORD, CONNECTICUT @ NORWALK, CALIFORNIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ HATBORO, PA 
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EXTENDED PITCH CHAIN 


ATTACHMENT CHAIN 


OFFSET SIDEBAR CHAIN 





WHATEVER YOUR 
TRANSMISSION NEEDS 
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ATLAS HAS 
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RIGHT ANSWER 


A. S. A. ROLLER CHAIN 
MULTIPLE STRAND CHAIN 
EXTENDED PITCH CHAIN 
CABLE OR SLING CHAINS 
ATTACHMENT CHAIN 
OFFSET SIDEBAR CHAIN 
FLAT-VEYOR CHAIN 
SPROCKETS 

FLEXIBLE COUPLINGS 


Atlas has the right chain for your power 
transmission or conveying needs. All are 
unsurpassed in quality . . . pre-tested to 
give better service. Atlas Chains are 
made in all sizes . . . in steel, stainless 
steel, bronze and Electrolized finish. 


For complete details and technical assist- 
ance on your chain design or mainte- 
nance problems there’s an Atlas Engineer 
to help you. Get in touch with your local 
Atlas Distributor or write direct for de- 
tails and catalog to Atlas Chain & Manu- 
facturing Company, West Pittston, Pa. 


NEW POWER DRIVE 
CALCULATOR 


Technical data for selection of 
roller chain and sprockets in 
slide rule form. Available to 
engineers upon request. 
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high conductivity and workability. 
Amsulf is immune to embrittlement 
from heating in a reducing at- 
mosphere. Alloy exhibits most of the 
other properties of oxygen-free, high- 
purity copper from which it is made. 
It has good ductility and high dens- 
ity, excellent hot and cold workabil- 
ity, good surface finish, and re- 
sistance to moisture and corrosion. 
Material is excellent for machined 
parts requiring a combination of 
workability, high electrical and ther- 
mal conductivity, and rapid cutting 
rate. Amco Div., American Metal 
Climax Inc., 1270 Avenue of the 
Americas, New York 20, N. Y. 

Circle 907 on Page 19 


Filter Elements 
of sintered bronze 


Porous-metal filter elements are fur- 
nished to meet customer specifica- 
tions. Elements of sintered bronze 
are supplied in various grades of 
bronze powder for particle separa- 


tion from 7 to 300 microns, meeting 
any range of requirements. Units 
efficiently filter out solids and con- 
taminants in hydraulic and pneu- 
matic systems. Metering, flame ar- 
resting, diffusing, and sound dead- 
ening are among additional uses. 
Arrow Sintered Products Co., 1996 
S. Kostner Ave., Chicago 23, IIl. 
Circle 908 on Page 19 


Component Holders 


are designed for 
low seating 


| Strong, firm-gripping holders, desig- 


nated Space Savers, project above 
electronic chassis only 0.012-in. 


| more than components which they 


hold. Except for diameter of com- 
ponent itself, holders require only 


| enough additional space for material 


thickness. They are designed for 
low seating, and sides do not extend 
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for dependable, economical control, 
specify versatile... 


SPEED KING 


SOLENOID PILOTS 


Compact Valvair® SPEED KING pilots are ideal for 

control of small air or vacuum-operated devices 

including cylinders up to 3 in. bore, as well as 

for piloting larger valves. Featuring Valvair’s flow-thru 

cooling design, they offer multi-million cycle 

dependability, with solenoid coils guaranteed against 

burn-out for the life of the valve. Choose from a full 

range of types, mounting styles and sizes; integral 

junction boxes (L Series only) and manual over-ride 

optional; coils for ac or dc, any voltage. SPEED KING L SERIES 


. ’ PILOT 2 & 3-way NO & 
Solve your small unit control problems with NC; foot, sub-base on 


SPEED KING solenoid pilots. Your Valvair or Bellows er ae eS 


i : : to 1/8 in. orifices. Sub- 
Field Engineer can recommend a size and type base mounting shown. 


exactly suited to your requirements. 


£0 « AIR - POWep 
208% > 


\ (> 


Bellows Nalvair 
0, oy 


Z 6 
‘4Sy ov 
FR Saree. perter PRO 


B ellows 9 a V a j I Write for free Bulletin PIL. Ad- 


‘ dress: Bellows-Valvair, Akron 
The Bellows Co. + Valvair Corp. Akron 9, Ohio 9, Ohio. Dept. MD-560. 


8112-3 DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
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above top of components. Two an- 
nealed tabs provide a simple mount- 
ing arrangement. Use of beryllium 
copper as basic material permits low 
operating temperature and con- 
sistent, reliable spring tension. 
Atlee Corp., 47 Prospect St., Wo- 
burn, Mass. 

Circle 909 on Page 19 


new 
Smal beings ov DAG jobs | rrrer stn 


Thin-section midget T series precision ball bearings were designed to oils and solvents 
primarily for instrument application, and to bring new, high standards 
of performance to their size range. Actual sales experience has shown Bostik 7070 two-part adhesive de- 
a much wider range of application for these versatile bearings than velops strong elastic bonds to leather, 


heretofore anticipated. . " 
These bearings feature: (1) light, one-piece retainer with true max natural and synthetic aabeics, cork, 
' H | ’ -pl ad * 
imum ball complement — good for low torque values. (2) savings from wood, nylon, and phenolics. Hav- 
46% to 90% on space requirements, compared with co-wentional inch- ing high resistance to oils and sol- 
series ball bearings of equivalent bore size. (3) no loading slot or vents, it is recommended for uses 
other design compromise which might limit thrust capacity. (4) high where direct and prolonged contact 
ratio of load capacity to bearing volume. (5) rings and balls of stain- with oil is encountered. It is a 
less steel; retainer of pressure-molded fibre-reinforced phenolic. Made 
in precision and ultra-precision grades. 


For complete information, get our catalog 59 ... Write today. 


room-temperature-curing adhesive 
based on a urethane rubber. Ad- 
hesive is essentially colorless and has 
ACTUAL SIZE no residual odor. Bostik Adhesives, 
B. B. Chemical Co., 784 Memorial 
Drive, Cambridge, Mass. 

Circle 910 on Page 19 


Hydraulic Power Check Unit 


for use with an air 
3TCR 12-16 . 


i been 34" bore oil, or water-operated cylinder 


32" bore 


3TCR 6-10 
¥e"’ bore 


3TCR 8-12 


! 
' 
! 
t 
1 
1 
! 
i] 
i 
1 
1 
1 
' 
V2" bore | 








r D ~ Improved hydraulic power check 
rr —~B ae | unit provides a cushioning action 


a | ay BF to the thrust of an air or hydrauli- 
fe} 








a Oe —_ Be cally operated cylinder by offering 
| +— _ ig an accurately controlled counter 

b | force which opposes action of cylin- 

der, Pow-R-Trol unit operates on 


‘B ‘D W itr | b d Balis the dash-pot principle in which hy- 


bore o.d width outer inner 


Pe +0000 | 4.0000 | radius | land | tana . | size ; . draulic fluid is forced through a 
= 0002 — .0004 — .0050 + 001 + 001 
one-way valve by the force exerted 
.3750 6250 | .15625 | .010 | .542 | .457 1/16 
-5000 .7500 | .15625 | .010 | .672 | .587 1/16 
.6250 8750 | .15625 | .010 | .797 | .712 1/16 
.7500 1.0000 | .15625 | .010 | .922 | .8375 1/16 
Dimensions are in inches. *Tolerances shown are for Precision Grade. Write for Ultra Precision 


Grade tolerances. tr is maximum fillet radius on shaft or housing that bearing will clear. tRadial 
load capacity at 500 rom and 2500 hours average life. §Static non-Brinell load capacity. 


9 split ballbearing 



































A DIVISION OF MPB, INC. 
309 HIGHWAY FOUR, LEBANON, NEW HAMPSHIRE 
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RESISTANCE TO 
PUNISHMENT of 

any severe-service part 
increased by designing 
it to be forged 


Upsetter, or horizontal forging machine 


Gear blanks for tractor and farm implement transmissions are designed to be 
upset-forged, usually with integral forged stub shafts. Forging gives these vital 
parts maximum resistance to gear-clashing shifts. Transmission life can 

be equal to equipment life when gears are FORGED. 


When you design with forgings right from the start, you take full advantage 
of the many benefits which only forgings offer: highest ratio of strength to weight 
. .. highest resistance to impact, shock, vibration, torsion . . . 
preferential orientation of flow lines in the forging to concentrate 


strength where required ... absence of wasteful inclusions and voids. SEE THE WHoLg STORY OF Fop 
BOOTH g GINGS 
Forged parts start out as better metal . . . are made even better DESIGN ENGINEERING ii 
° 7 W. 
by the hammer blows or pressures of the forging process. Write W YORK, may 23-26, * 
for literature to help you design, specify, and procure forged parts. 


e . * a ts > geconagen 
Drop Forging Association « Cleveland 13, Ohio 


Names of sponsoring companies on request to this magazine 
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SPHERCO 


BEARINGS 


If you have applications involv: 
ing linkage or transfer of motion, 
SPHERCO Bearings can supply 
your needs in a wide variety 
of materials with a quality that 
will give you top performance 
under normal or high tempera- 
ture conditions. 


SBG 
Series Series 


TR-N 


TR Series TRE Series 
—— 


_ Forged One-Piece 
Control Link 


WRITE FOR BULLETIN 257 


STPIHTE TRICO 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS- ADAMSON MFG. CO. 


18 RIDGEWAY AVE. « AURORA, ILL. 
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by the operating cylinder. Rate of 
flow through valve governs amount 
of cushioning action obtained. Rate 
of flow can be manually adjusted 
to a predetermined rate. Unit can 
be operated with any type of air, 
oil, or water-operated cylinder, It 
can be installed in any position and 
can be furnished with an air or 
solenoid-actuated pilot valve to pro- 
vide stop checking or skip checking. 
Various standard models provide 
strokes to 20 in. and operating pres- 
sures to 3000 psi. Appco Div., Po- 
korny Industrial Products Co., 10643 
Memphis Ave., Cleveland 9, Ohio. 

Circle 911 on Page 19 


Multispeed Transmission 


has output speeds of 2754, 
1800, and 900 rpm 


Compact and economic multispeed 
transmission, Econo-Drive, is avail- 
able from factory stock. Dimensions 
are 521/32 x 814 x 10% in., and 
weight is 36 lb. Three-speed, 3 hp 
unit is increaser and reducer in one 
transmission. Speed ratios available 


are 1:1.53, 1:1, and 2:1. Output 
speeds, with 1800 rpm input speeds, 
are 2754, 1800, and 900. Speed 
changes are made quickly and eas- 
ily. Transmission Div., Turner 
Uni-Drive Co., 3516 Terrace St., 
Kansas City 11, Mo. 
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Air-Hydraulic Boosters 


step up compressed air from 80 psi 
to 3000 psi hydraulic pressure 


Line of air-hydraulic boosters pro- 
vides an economical means of step- 
ping up power for multipurpose pro- 
duction uses. Units boost ordinary 
compressed air (80 psi) up to 3000 
psi hydraulic pressure without use of 
any additional power or need for 





| 








You can’t meet 
today’s needs with 
yesterday's valve! 


Here is a needle valve for to- 
day’s needs . . . the kind of 
product that only Marsh ex- 
perience in both valve making 
and instrument making could 
produce . . . the one valve that 
gives precision throttling at 
any pressure —from a few 
pounds through 10,000 pounds. 
For extra stamina and extra 
safety its body and stem guide 
are machined from solid bar 
stéck. For greater precision, 
stem is accurately machined 
from hardened stainless steel 
and has fine, closely fitted 
threads that ‘provide tighter 
shut-off; closer and more posi- 
tive flow regulation. Special 
“Marpak” one-piece packing 
is long lasting and does not 
bind even when valves are 
used on higher pressures. 
Marsh Needle Throttling 
Valves are made in a full 
range of sizes and patterns — 
either with steel bodies and 
stainless steel stems (type 
1900) or in stainless steel 
throughout (type 1924). 


st sh for bulletins 


MARSH INSTRUMENT COMPANY, 
Division of Colorado Oil & Gas. Corp., 
Dept. B, Skokie, Ill. 

Marsh Instrument & Valve e. dy Ltd., 

8407 103rd St., Edmonton, Al 

Houston Branch Plant, 1121 toaeel 

St., Sect. 15, Houston, Texas 
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Custom Made OSTUCO Tubing. 
gets your product off the Seow 


OSTUCO tubing is the exact tubing you need for your product 
because OSTUCO Tubing is CUSTOM MADE for your product. 
Your order is manufactured to your own specifications to 
produce steel tubing especially for your application—the pre- 
cise grade, analysis, size, shape, special anneal and tolerances 
best suited to your own needs. 

Ohio Seamless Tube produces both seamless and electric 
welded steel tubing—is prepared to form many finished or 
semi-finished tubular parts to your designs. 

To get the most from your next steel tubing order, use 
Custom Made OSTUCO TUBING. Contact your nearest Ohio 
Seamless representative, or send part drawings to the plant at 
Shelby, Ohio—Birthplace of the Seamless Steel Tube Industry 
in America. A-2168A 

Model illustrated built to 3.5 mm scale. 


SEE US AT BOOTH 629— DESIGN ENGINEERING SHOW 
MAY 23-26 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company « SHELBY, OHIO 


Seamless and Electric Resistance Welded Steel Tubing * Fabricating and Forging 
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1 COMPLETE SOURCE FOR 


TEFLON 


TAPES - 0.001” to 0.1875” - 


RODS, CYLINDERS, SHEETS, 


SPAGHETTI, MACHINED PARTS... of virgin and reproc- 
essed Teflon, Colored Tefion or special Tefion mixtures 


QUALITY CONTROLLED from powder to finished part. 
COMPLETE FACILITIES for mixing, molding, and machining 


from one supplier. 


PROMPT DELIVERIES of samples, prototypes, pre-production 
and production runs in any quantity. 


ENGINEERING SERVICE by nationwide fluorocarbon spe- 
cialists help specify the exact materials for your needs. 


*duPont t.m. 


entlo | CORP., Route 73 and Fellowship Road, Maple Shade, N. J. 
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3rd in a series of POWDERED METAL PARTS applications by REESE 


COST 
SERVICE “ 


behind Reese Powdered 
Metal Knobs for 
Bernz- O-Matic 
Ceramic Grill 


From John B. Spiggle, Purch. Agent for the 
Otto Bernz Co., Inc.: “Our present brass 
powdered metal knob was evolved from a 
smaller knob that was re-designed from a 
screw machine part to reduce cost. When 
we required a larger but similar knob on 
another product, we immediately thought 
of powdered metal. Reese received the or- 
der for this new part because their price 
and delivery were better than others who 
had quoted. We have continued to do busi- 


ness with Reese because their prices have 
been in line and their service and quality 
better than our other sources for pow- 
dered metal parts.” 


FREE BROCHURE “‘How to Cut Precision Parts Cost with the Remet 


Powdered Metal Process” 


shows how the Reese Corp. can help 


you. Send for your copy today. 


* METAL PRODUCTS CORPORATION 


537 Howard Ave., Lancaster 11, Penna. 


Gears * Pinions * Cams ® Ratchets 
Oilless Bearings * Bushings * Ma- 
chine and Structural Parts in 
COPPER * BRASS * IRON * ALLOY 
STEEL * NICKEL SILVER * COPPER 
INFILTRATED IRON 
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pumps or motors. As pressures in- 
crease, seal effectiveness increases 
with multiple-lip,  self-energizing 
seals designed to effect a trouble- 
free positive seal with minimum fric- 
tion and maximum efficiency. Boost- 
er strokes up to 200 cpm. It per- 
mits accurate, sensitive control and 
maintains intensified hydraulic pres- 
sure indefinitely with no additional 
power consumption or generation of 


heat. Oil-to-oil boosters are also 
available with identical mounting 
dimensions, S-P Mfg. Corp., 30201 
Aurora Rd., Cleveland 39, Ohio. 
Circle 913 on Page 19 


Instrument Wire 


is Teflon insulated 


Ultra-thin instrument wire in un- 
limited lengths is insulated with 
Teflon. Line offers stranded, silver- 
plated copper conductors from 
AWG 28 (7/36 stranding) down 
to AWG 36 (7/44 stranding) with 
1 to 6 mil-Teflon insulation walls. 
Wire is rated for 300 v at tempera- 
tures from —90 to +250 C, and 
is available in 12 colors. Mechtron 
Div., Tensolite Insulated Wire Co. 
Inc., 1000 N. Division St., Peekskill, 
N. Y. 

Circle 914 on Page 19 


Self-Clinching Fasteners 


provide load-bearing threads 
in ultrathin metal sheets 


Self-clinching fastener for providing 
load-bearing threads in thin metal 
sheets has a captive floating nut 
permitting up to 1/32-in. adjust- 
ment to compensate for slightly off- 
center holes in mating attachment. 
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Sixteen clues on why designers look to 
Fafnir for selection in ball bearings! 


You won’t find a wider selection of precision ball 
bearings anywhere! Fafnir makes over 10,000 types 
and sizes. They range from miniature bearings 
(upper left) to 60-pound pillow blocks—and cover 
requirements in every major industry. 

And the family keeps growing! The sixteen bear- 
ing developments above are among the more recent 
additions — and include (second from top at right) 
bearings with Fafnir’s newly-designed rolled-in 
Plya-Seals that prevent seal loosening or push-in. 


May 12, 1960 


Also shown are rubber-cushioned ball bearings 
for air conditioning equipment, bearings for farm 
equipment, and special-precision aircraft types, 
an industry “first”. Whatever your ball bearing 
needs, you’ll find Fafnir can meet them. 

Write for full 
information. The 
Fafnir Bearing Cy FA F N a R 
Company, New BALL BEARINGS 
Britain, Conn. Progress in motion 
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TIMERS 


curately handie on-off opera- 
tions for all types of electrically 
heated equipment up to 25 
amp. loads. End power waste. 
UL approved. Series 304 


Atcotrol Miniaturized Reset 
Timers control AC or DC loads 
within variable timed intervals 
or sequences of 14 of 1%. Six 
basic current arrangements 
provide infinite combinations 
for automation functions. FM 
approved. Series 305 


Atcotrol ‘“‘Duo-Set” Timers con- 
trol two independently adjusted 
load circuits for on-off cycling. 
Set desired delay between de- 
energizing of forward and ener- 
gizing of reverse. End interrupt- 
ing timer motor, straining of 
mechanism. Series 306 


Atcotrol Transistor Timers are 
new types for long life and 
simplicity in short interval, 
highly repetitive timing cycles. 
Conservatively rated at 3 mil- 
lion operations. Six timing 
ranges 1.5 seconds to 150 sec- 
onds. Rated 15 amps @ 115 
VAC, 10 amps @ 230 VAC, 4 
amps @ 115 VDC. Series 308 


IF IT’S A TIMING PROBLEM, 
SEE ATC. Wide product selec- 
tion includes cam timers, auto- 
matic reset timers, revolution 
counters, electronic timers, im- 
pulse counters, transistor tim- 
ers, many others. 

Special timers and counters de- 
signed to your requirements. 


, Div. of Interprovincial Safety Industries, Ltd., 





Send for your free Condensed 
Catalog “‘Automation Components 


AUTOMATIC TIMING. 
& CONTROLS, INC. 
KING OF PRUSSIA, PENNSYLVANIA 


A Subsidiary of American Manufacturing Company, Inc. 
5485 Notre Dame St., West, Montreal 30, Quebec 
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Fastener is carbon steel with rust- 
resistant finish on retainer and nut. 
It is suitable for all materials with 
Rockwell hardness less than B 70 
and sheet thicknesses from 0.040 in. 
up. Fastener is available in thread 
sizes from 4 to 10. It is clinched into 
metal sheet by any pneumatic or 
oil-hydraulic squeezing tool. Unit 
is positively locked into place with 
high push-out and torque resist- 
ance. Penn Engineering & Mfg. 
Corp., Doylestown, Pa. 

Circle 915 on Page 19 


0-Ring Compound 


Viton-based material 
operates in low temperatures 


V500-6 Viton-based O-Ring com- 
pound retains flexibility at tempera- 
tures well below —100F. It also 
performs with excellent results in all 
hydraulic fluids and oils in high- 
temperature range to 5001". Tem- 
perature adaptability makes mate- 
rial suitable where tougher, more 
flexible compounds are _ required. 
Parker Seal Co., Dept. V-5, 10567 
W. Jefferson Blvd., Culver City, 
Calif. 

Circle 916 on Page 19 


Centrifugal Governor 


detects low speeds 
below 100 rpm 


Based on differential measurement 
between known input and speed to 
be detected, new centrifugal gov- 
ernor accurately detects speeds as 
low at 14 of 1 rpm. Designated 
Co-Rater, it is recommended for 





Webster hydraulics 
“muscle’ a 
boardinghouse 
reach... 


JD SERIES POSITIVE 
DISPLACEMENT GEAR-TYPE 
PUMP — Send for complete 
engineering characteristics Pe 
performance and 
installation data. 


May 12, 1960 


It stretches way out for a hearty bite, digs deep and unloads high 
over a truck side. Hydraulics give this versatile backhoe its sure- 
footed stance, swivel-hipped performance, accurate bucket and 
boom control. In many of these mobile rigs, a Webster JD hydrau- 
lic pump powers the action — in up to seven separate cylinders ! 

Not an unusual assignment — for the JD series has an uncanny 
ability to handle demanding jobs with speed, sureness and excep- 
tional dependability. That’s why you find them on a wide range 
of industrial, agricultural and construction machines... in pressure 
lubricating, oil circulating and lift systems. 

Webster JD positive displacement, gear-type pumps are avail- 
able in 5 sizes — from 5 to 23 gpm — with pressures to 2000 psi, 
speeds to 2400 rpm. Drive is direct, gear or belt. Side porting 
standard, end optional. Compact design fits into tight corners. 

Need help in a specific hydraulic application? A specially trained 
Webster hydraulics engineer is ready to assist you. Write for action ! 


OIL HYDRAULICS DIVISION 


WEBSTER |W] ELECTRIC 
eee RACINE - wis 
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is for KINISHES 


This anodic finishing unit is one of our many units 
capable of a variety of mechanical, chemical finishes. All 
part of our mill-to-final-finish facilities, at your service. 


The finishing process serves many purposes, in producing 

aluminum components. It can have functional value, 

smoothing, roughening, or hardening the surface 

of the metal, or changing its character to make it more 

or less responsive to heat and cold. Or, it can add 

eye-appeal, through color or texture, and resultant sales 
eeeeeeeeee value to any surfaces which will be exposed to view 

in the completely assembled product. 


Phone, wire, or write, for more information about 
how our complete, mill-to-finish facilities can help you 
do your _ better, for less. 


MIRRO ALUMINUM. COMPONENTS 


THE FINEST ALUMINUM CUT THE ee OF! Quatity 


MIRRO ALUMINUM COMPANY + MANITOWOC, WISCONSIN « Fitth avenue Bidg, New York 10 © Merchandise Mart, Chicago 54 
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automatic shifting of machine-tool Ower-driven landscaping equipment 
transmissions; protection of low- ie ee 
speed mixers, dryers, and similar ee e nlgn dimensional accuracy Ol 
processing equipment; sequencing of 
conveyors and automated systems; 
and special low-speed military ap- 
plications. Unit detects one or 
many low-speed functions, and a 
single, or a high and low limit can 
be detected on each speed. Each 
individual speed detector in the unit DraMonp Roller Chain is manufac- 
operates on speed alone, independ- tured to close tolerances . . . and pre- 
sly of voltage, lou, or other er | giesed before it leaves the factory, 
neered Products Inc., Bedford DIAMOND'S high dimensional — 
Ohio. ‘ racy assures positive synchronization 

Circle 917 on Page 19 of several shafts driven by a single 
power unit. Leading equipment build- 
ers specify DIAMOND . . . the roller 
chain that consistently does more 


line incorporates two jobs better. 
new medium-power types 


Silicon Power Rectifiers 


+1: Self-propelled Ryan 
Types EA and DA silicon power rec- Gremanine punches enlb 


tifiers in the medium-power range formly spaced holes to 
are available with PIV ratings from eerate golf greens and 


other fine turf. D1a- 
50 to 600 v. They feature excellent seosep Roller Chainsare 


specified by Ryan to in- 
sure accuracy and long 
life with low up-keep. 


inverse characteristics at all tem- 
peratures, and high reliability and 
uniformity. Rectifiers are 18 and 
j . °. i " 19 
35-amp units. Electric Products Div., McDonough 


. ; 
Vickers Inc., 1815 Locust St., St. — Snappin’ Turtle Power Mower 
Louis 3, Mo. 1} green vmragt a 
- ‘ MOND Roller in 

Circle 918 on Page 19 propels this famous 

} line of mowers. 
{ be DIAMOND is spec- 

Assembly System =a ified forstrength, 
\, \.« freedom from 

for rod, tube, and pipe \ , stretch, and 


has excellent strength ey. . long wear. 


Speed and ease of assembly, excel- 
lent strength, and infinite adjust- 
ability are advantages of Snap- 
Clamp, an assembly system for 
tubes, rods, and pipes. Die-cast zinc- 
alloy units grip all around tubes or 
piping instead of gripping only at 
tip of a fastening screw as with con- 
ventional fasteners. ‘Tight,  all- 
around grip never burrs, scores, or 
distorts. Tooth faces of paired fit- 
(Please turn to Page 328) 
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Bearings in the making are these lengths of Pittsburgh 
seamless mechanical tubing in the charging rack of a high- 
speed automatic cutting machine at the plant of a leading 


Leading Bearing Maker Finds .. . 








bearing manufacturer. Special machining, hardening proper- 
ties are built into tubes for this customer who produces more 
than 6,000 inner-rings per day. 


Machinability of Pittsburgh Steel's Tubes 
Lengthens Tool Life, Gives More Pieces 


One of the nation’s oldest and larg- 
est ball bearing makers used alloy 
bars for high-speed machining of a 
difficult bearing part for 20 years. 

But when Pittsburgh Steel Com- 
pany showed how low-carbon steel 
tubes could provide the machining 
and case-hardening properties re- 
quired, this big-name manufacturer 
switched to Pittsburgh seamless me- 
chanical tubing. 


These were the clinchers: 


More pieces per day 
Longer tool life 

Less machining and scrap 
Lower cost material 


The part involved was the inner- 
ring of a clutch throw-out bearing— 
a heavy production item at this cus- 
tomer’s biggest plant since 1937. 
The bearing is the part that takes 
the abuse from the spinning clutch 
pressure-plate when you step on the 
clutch pedal. 

To produce the inner-ring from 
low carbon steel, the customer de- 
manded seamless tubing that was: 


Highly machinable and uni- 
form—for charging into a battery 
of 8-spindle automatic screw ma- 
chines which subject each piece to 
16 cutting operations. 


Exceptionally hardenable and 
fine grained—for heat-treating to 
the hardness demanded of bearing 
steel and for finishing to ultra-close 
tolerance and super-fine surface. 

The customer specified the grade 
of steel he needed to obtain these 
properties—AISI C-1024—then 
asked Pittsburgh Steel’s sales engi- 
neers to produce it in seamless me- 
chanical tubing. 

The bearing maker’s automatic 
machines produce 6,000 to 6,500 
bearing inner-rings a day, testing 
the tubing’s machinability with cut- 
ting tolerances as little as .003 inch. 

Its hardening properties are 











proven in a 21%-hour carburizing- 
hardening-temper cycle. 

Structural characteristics meet 
the test in an integrated finishing- 
assembly operation that includes 
grinding and honing, and two 100 
percent test operations. 

The bearing maker’s superintend- 
ent of primary operations sums up 
the advantages of Pittsburgh Steel’s 
mechanical tubing this way: 

“We get more pieces during a 
day’s operation. And we don’t have 
as many chips to pull. 

“We can use a boring tool and 
this stays in service longer than the 
drill needed for bar stock. Other 
tools used for ID cuts also stay in 
longer. So there we have lower tool 
costs. 

“Finally, we are using a less ex- 
pensive steel and gaining cycle speed. 
Since the inside drill speed is the 
controlling factor on cycle speed for 
bar stock, the elimination of this 
operation and the substitution of a 
boring tool permits cycle speeds of 
25 seconds for tubing compared with 
28 seconds for alloy bar stock or a 
little over 10 percent reduction.” 

This customer’s experience with 
Pittsburgh Steel’s seamless tubing — 
the advantages, the quality, the re- 
sults—is typical of Pittsburgh Steel’s 


A 3 " 


Tubing proves its machinability 
here where it takes 16 boring, reaming, 
grooving, recessing and burnishing cuts. 


Initial assembly—one of two 100 percent testing operations—is where seamless 


shows its merits in finished bearing. 


ability to supply tubular products 
for special applications and of its 
ability to help customers obtain 
more profitable production. 

These same benefits can be tai- 


lored to the needs of your operation 
requiring seamless mechanical tub- 
ing or any of the other tubular prod- 
ucts made by the skilled tubemakers 
at Pittsburgh Steel Company. 


Pittsburgh Seamless Distributors 


Baker Steel & Tube Company Perry Kilsby, Inc. 
Los Angeles, California 


Los Angeles, California 


Chicago Tube & Iron Company Mapes & Sprowl Steel Co. 
Union, New Jersey 
Cleveland Tool & Supply Co. Metal Goods Corporation 
St. Louis, Missouri 


Chicago, Illinois 


Cleveland, Ohio 
Drummond, McCall & Co., Ltd. 

Montreal, Quebec, Canada 
Edgcomb Steel Company 


Philadelphia, Pennsylvania A. B. Murray Co., Inc. 
Elizabeth, New Jersey 


C. A. Russell, Inc. 
Houston, Texas 


Gilmore Steel & Supply Co. 
San Francisco, California 
Earle M. Jorgensen Co. 


Miller Steel Company, inc. 
Hillside, New Jersey 


Ryerson, Joseph T. & Son, Inc. 
Chicago, Iilinois 

Solar Steel Corporation 
Cleveland, Ohio 

Standard Tube Sales Corp. 
Brooklyn, New York 

Steel Sales Corporation 
Chicago, Illinois 

Tubular Sales 
Detroit, Michigan 

Ward Steel Co. 
Boston, Massachusetts 

Ward Steel Service Company 
Dayton, Ohio 


Pittsburgh Steel Company 


Pittsburgh 30, Pa. 


Grant Building ° 


DISTRICT SALES OFFICES 


Atlanta Cleveland 
Chicago Dayton 
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Los Angeles Pittsburgh 


Detroit New York Tulsa 
Houston Philadelphia Warren, Ohio 





CENTRIFUGAL 
BLOWER 


Model 
B1323-12 


SPECIFICATIONS: 

200V 50-60 cps 3 phase 

340 CFM free air delivery 
Weight: 9.7 Ibs. 

Ambient: 85°C 

Lubrication: Reservoirs assure 
continuous lubrication of bearings. 
Units constructed and tested to 
applicable military specifications. AIR FLOW 


C.F.M. 
B1323-12 


STATIC PRESSURE —IN. OF HO 





OUR FIELD ENGINEERS WILL GLADLY ASSIST YOU IN YOUR COOLING PROBLEMS 


Air-Marine motors and cooling units have been 
designed and tested to meet the specifications of both 
the military and industry. 


air-marine motors, inc. 


MAR, 


AS 


369 Bayview Avenue , i 2221 Barry Avenue 
Amityville, L.1., N.Y. . . Los Angeles, California 


in Canada AAE Limited, Weston, Ontario 
WRITE TODAY FOR OUR NEW CATALOG 
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(Continued from Page 325) 


tings form rigid joints at any 10- 
deg increment. Since fastening nut 
rests in unit, tightening screw sets 
all-around grip at the same time 
that it locks joint at angle chosen. 


i 
j 
| 
‘ 


Screw and nut are concealed in the 
fitting recesses. Variety of units is 
available for various size rods, tubes, 
and pipes, for mounting on metal 
or wood bases, for mounting switch- 
es and other devices, and for use 
with electrical BX. Rotocon Div., 
Unistrut Products Co., 933 W. 
Washington Blvd., Chicago 7, IIl. 
Circle 919 on Page 19 


Servomotor Gearheads 


400-cycle units have 
5:1 to 78,125:1 ratios 


Line of 400-cycle servomotor gear- 
heads is available for application in 
computer, control, and servo-posi- 
tioning systems or where size-to- 
weight ratio is critical and reliabil- 
ity is paramount. Units are 2 47/64 
in. long and weigh only 6 oz. Series 
11 units are available in over 1000 
ratios, from 5:1 to 78,125:1. Stock 
ratios range from 5:1 to 2000:1, and 
all ratios are designed to a maxi- 
mum recommended load torque of 
100 oz-in. Maximum backlash does 
not exceed 30 min. as measured with 
1 oz-in. load on output shaft. No- 
load speed is 6700 rpm and 
torque at stall is 0.63 oz-in. Operat- 
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2D DYNA-DAMP 


a 


built-in damping 
dissipates random vibration 


Dyna-damp panels and structural sections* 
can be designed in many configurations for addition 
to existing structures or fabrication as 
complete damped assemblies. 


Lord announces Dyna-damp—a new engineering 
material that counteracts broad-band “‘white”’ noise and 
vibration. It offers a new, better way to solve acoustic 
fatigue and structural response problems. 


Dyna-damp’s laminated design converts vibratory 
energy into shear strains which are dissipated in a 
highly damped viscoelastic layer. The damping medium 
is a special form of BTR® elastomer, bonded between 
metal elements to give structural integrity and 
load-carrying strength. 


In jets, missiles, ships, vehicles, electronic units— 
wherever control of resonant response is required— 
Dyna-damp can introduce dramatically improved 
performance, higher reliability. It is available to industry 
in sheet and structural sections or in engineered, finished 
products for use as primary or secondary structures, 
electronic chassis, complete mounting systems. 


Design engineers can obtain further information and 
able application assistance on Dyna-damp from the 
nearest Lord Field Engineering Office or the 
Home Office, Erie, Pennsylvania. 


*patent applied for 


FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA - CEdar 7-9247 
BOSTON, MASS. - HAncock 6-9135 
CHICAGO, ILL. - Michigan 2-6010 
DALLAS, TEXAS - Riverside 1 -3392 


KANSAS CITY, MO. - WEstport 1-0138 

LOS ANGELES, CAL. - HOllywood 4-7593 
NEW YORK, N. Y. - Circle 7-3326 
PHILADELPHIA, PA. - PEnnypacker 5 -3559 
DAYTON, OHIO - BAidwin 4-0351 SAN FRANCISCO, CAL. - EXbrook 7-6280 
DETROIT, MICH. - Diamond 1-4340 WINTER PARK, FLA. - Midway 7-5501 


“In Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY - ERIE, PA. 
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and high-energy noise... 


contro/s structural response 


Radically 
improved 
damping is 
illustrated by 
typical decay 
rate traces. —_ndamped: 2024 T-3 
aluminum panel 


Damped: 3-ply 
Dyna-damp panel 





DYNA-DAMP FEATURES 


High strength: bonded construction provides structural integrity 
across complete part. Ultimate strength: 60% of solid alumi- 
num. Shear strength of BTR layer: over 500 psi. Climbing 
drum peel strength: over 60 Ibs. 


Light weight: jighter than aluminum sheet of equal thickness. 


Excellent fatigue life: proved greatly superior to aluminum in 
acoustic tests to 170 db. 


Broad temperature operation: — 65° to + 250°F. 


Ease of fabrication: can be punched, sheared or stretch formed 
by standard methods . . . fastened by riveting or adhesive 
bonding . . . sections can also be spot welded. 


Environmental resistance: good strength and damping ability 
maintained after 7-day immersion in aircraft fluids. 
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See us at the Design Engineering Show—Booth 1620. 





DISCERNING 
DRAFTSMEN 

THE WORLD OVER 

DEMAND IMPERIAL 

THE WORLDS HINES 
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COPYRIGHT 1960, A. O. SMITH CORP, 
60090060ea0000e08008 


Through research &§ a better way 
O.Smith 


or 
& 
2 
ELECTRIC MOTORS ®* 
Tipp City, Ohio nd 

A.0. SMITH INTERNATIONAL, S.A. ° 
Milwaukee 1, Wisconsin, U.S.A. = 
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SSSSSHSSESESHREAGHREE 


800 to 1 hp favorites 

f for quiet operation, 
74 low maintenance and 
long-life service... 


From the case of the 

A. O. Smith Motor Man ~— a 
complete stable of integrals 

that include single-phase 

models (1-5 hp) or polyphase 
(1-800 hp). Also a team of 
fractional-hp motors. All are sure 
bets to give top performance 
over the long, long haul. 

And there’s an A. O. Smith Motor 
Man near you — chomping at 

the bit to give you 24-hour action 
on all parts and service orders. 
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ing temperature range is from —54 
to +120 C. Motor housing material 
is stainless steel; standard gear-train 
housing is anodized aluminum. 
Stainless-steel, instrument-type ball 
bearings are used throughout. Guid- 
ance Controls Corp., 110 Duffy Ave., 


Hicksville, N. Y. 
Circle 920 on Page 19 


Pressure Hose 


is of all-synthetic 
construction 


Hytron pressure hose, for hydraulic 
and other high-pressure applications, 
consists of a seamless extruded in- 
ner tube of virgin polyamide ma- 
terial, a high-tensile-strength poly- 
ester reinforcement, and a cover of 
extruded polyamide formulation. 
Cover is black, fluted for added tor- 
sional strength. Minimum burst 
pressure is 9000 to 12,000 psi, de- 


ABRASION RESISTANT 
POLYAMIDE COVER 


pending on size, and temperature 
range is —40 to +225 F. Complete 
line of re-usable couplings is provid- 
ed for assembly of hose, and assem- 
blies can also be furnished with fac- 
tory crimped-on couplings. Imperial 
Brass Mig. Co., 6300 W. Howard 


St., Chicago 48, IIl. 
Circle 921 on Page 19 


Trimmer Potentiomefer 


can be mounted 
in lay-down position 


IW-F Wee Pot utilizes a 4-40 cen- 
ter screw, centrally soldered on back- 
side of case, to permit mounting in 
lay-down position. Potentiometer 
in this position requires little space 
and is firmly mounted to board. 
Two-in. long wire leads can be 
twisted by hand to fit any particu- 
lar grid pattern. Potentiometer with- 
stands 100 g acceleration, 50 g shock, 
and has a temperature range of 
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Need Close Tolerance Parts Like These? 


You'll save money if Johnson Bronze 





makes them for you in Powdered Metals 


Making parts like these in powdered metal— 
quickly, economically and in production toler- 
ances of .001 of an inch or closer—is a tradition 
at Johnson Bronze Co. 

That’s why Johnson powdered metals—ferrous 
and non-ferrous—have been in demand for over 
20 years. Quality and dollar-conscious engineers 
know from experience that Johnson powdered 
metal parts consistently meet material quality 


and close tolerance requirements. 

These engineers also know they can rely on the 
experience of Johnson’s complete product design 
engineering service. It’s one of the many bonuses 
from using Johnson powdered metal parts. Here’s 
another: Johnson now can supply powdered metal 
parts up to 4 inches O.D. and 3 inches long. 

If you need any parts like those shown here, 
call, write or wire Johnson Bronze Co. 


See Us at Booth 1531 at Design Engineering Show 


Johnson Bronze Company 


New Castle, Pa. 
West Coast Plant: Oakland 8, Calif. 


Circle 610 on Page 19 





New Electronic Counters provide 
simplified operation, automatic control 
for Original Equipment 


Veeder-Root Electronic Predetermining Counters are now being used 
to improve machine efficiency by providing varying degrees of auto- 
matic control as original equipment. 
These new electronic counters count electrical impulses. This makes 
them extremely versatile — and suited to design innovation — because 
these pulses can be supplied by photoheads, snap-action switches, me- 
chanical contactors, impact and proximity switches, and the like. 
Photohead actuation alone has almost limitless application potential, 
and is ideal for high velocity, non-contact counting at any stage of a 
machine’s operation. 
The predetermining action — which actuates machine controls, sig- 
nals, etc., — can run the extreme from a single stop motion, with ‘only 
one bank of selector knobs all the way to multiple banks which are used 
to set up a series of stop motions, usually sequentially. There is no 
theoretical limit on the number of banks (or sequential stops) that can 
be provided. Counting speeds are available up to 5000 counts per 
second, and even higher in special applications. Instantaneous reset 
and automatic recycling = also valuable features. . ;' ~~ 
Some of the many possible counter variations are shown below. Bot ie i : at 
the 1804 Series, Electronic, and 1601 Series, Electric, Counters are pro- + ashasty pi porgieion mp panes age pr rtd 
viding this type of control as original equipment on a variety of ma- slicing machine. Top beak of knobs le preset to 
chines, from bacon slicers to plastic film extruding machines. Design snndad ahians tn mad peckege, other set controls 
and engineering assistance is available to help achieve maximum operat- Sohal noaibak ot wie oF pechages, 
ing effieiency for your equipment. 


These are a few of the variations in predetermining control available reached. (B) Series 1601 Counter, designed for sequential control 
with the Veeder-Root Series 1601 Electric and 1804 Electronic Count- based on six preset quantities. (C) A four figure counter incorporating a 
ers. (A) For measuring film footage; when number on top set of dials is batch totalizer. (D) Series 1601 Counter with five figures, one set of 
reached machine is slowed down, then stops when lower number is preset numbers and a totalizer for counting cycles or batches. 


Simplified Schematic of the Veeder-Root Series 1804 Electronic Counter 


TOTALIZER 











DECADE TUBES TRANSISTOR 

PULSE SWITCHING COUNTER 
STRETCHER CIRCUIT OUTPUT 
RELAY 


LIGHT 
SOURCE 





























TRIGGER 




















Send for complete information and data sheets . . . Take full 

SELECTOR SWITCHES advantage of Veeder-Root Electronic Counters to provide 

SO -_ ee ; maximum efficiency and operational advantages for your 
re aaee see “" equipment. Contact your nearest Veeder-Root Counting 


Veeder-Root Electronic Counters are designed to your specific Engineer, or write direct. 


requirements. These are some of the many operations now being 


performed with this modern control method. ‘ Ve e dd e [- R 0 ot 
measuring batching mixes packaging rolls i" 


bin loading can counting coil winding 
pill packaging bread slicing labeling machines HARTFORD 2, CONNECTICUT 


tube cut off cap counting nail packaging 4 ‘The Ve that Counts ¢ 
bag counting flow mecsurement conveyor control S Che 
tool control predetermining revolutions 4 New York * Chicago * Los Angeles * San Francisco * Seattle 


St. Lovis * Greenville, S.C. * Altoona, Pa. * Montreal 
Offices and Agents in other principal cities 








Circle 611 on Page 19 Macuine Desicn 





NEW PARTS AND MATERIALS 





3% 


—55 to +140 C with 1.3 w at 40 C. 
Unit is offered in standard resistance 
values from 10 to 50,000 ohms. Reso- 
lution is as low as 0.064 per cent; 
360-deg wiper maintains its setting 
under extreme temperature and vi- 
bration conditions. Small worm-gear 
adjustment is free of backlash. 
Handley Inc., 12960 Panama St., 


Los Angeles 66, Calif. 
Circle 922 on Page 19 


Circuit Breakers 


require half the mounting 
space of previous units 


FJ-frame circuit breaker provides 
ratings and features of J-frame in 
same physical size as that of FJ- 
frame units. Width of the breaker 
is 4/4 in., half that of the J-frame. 
Length is 10 in. as compared to 11 
in. for the J-frame. Both units have 
a depth of 41/16 in. Breakers are 
available in two and three-pole con- 
struction in current ratings of 70 to 


225 amp, voltages of 600 v ac and 
250 v de. I-T-E Circuit Breaker Co., 
1900 Hamilton St., Philadelphia 30, 
Pa. 
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Recirculation Pipe 


has built-in channels to 
recirculate heating fluid 


Duotrace tubular pipe (foreground), 

is a one-piece, extruded section 

which contains two integral chan- 

nels flanking a large, product-carry- 
(Please turn to Page 336) 
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o A clean sweep with APEX 
“ © COVERED Universal Joints 


In modern textile mills, Parks-Cramer Frame and Room 
Cleaners and TravelVac Units roll along on overhead tracks, 
removing lint and fly. Apex covered universal joints are used on 
these units to provide an offset rotating drive between the main 
cleaner unit and the top assembly. Other Apex joints are used 
in the linkage that operates the automatic discharge door. 

With Apex covered universal joints, there’s no work spoilage 
caused by dripping oil or grease . . . clean, sustained lubrication 
is sealed IN. The flexible covers also serve to protect the joints 
. .. lint and dirt are sealed OUT. 

Apex covered universal joints will provide long, trouble-free 
service life on the most difficult drive-line applications, in- 


cluding your own. 


PHOTOS COURTESY PARKS-CRAMER COMPANY, FITCHBURG, MASS. 


OUR 
a or write, on your company letterhead 


s- 
please, for Catalog 28 and Data Sheet. 
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CF CAMROL BEARING 


CuT AWAY TO SHOW \ be, 
INTEGRAL STUD DESIGN 


Stock sizes eliminate the 
cost of procuring and assembling 
improvised unit components 


Precision anti-friction 
bearing accuracy 


High load capacity in limited space 


Integral seals retain lubrication 
—keep dirt out 


Camrol CYR series 


| CAM ROL * 


BEARINGS 


SCF Sealed and prelubricated 
CAMROL BEARING 

Integral seals 

protect performance 

and cut maintenance 


You can simplify design and cut cost with CAMROL precision anti-friction 
cam followers— built for the job. Complete units, with established per- 
formance ratings are available from stock in standard roller diameters 
from 42” to 4”. Capacities to 20,480 Ibs. at 100 R.P.M. 


Precision construction, including concentricity of stud to outer race OD, 
provides accurate alignment of machine members. 


A full complement of race width rollers provides maximum capacity and 
ability to withstand heavy intermittent shock loading. The extra heavy 
outer ring and specially heat treated stud add durability and insures de- 
pendability of machine operation. Bolt mounted ball bearings crack under 
equivalent loads and plain bearings require constant oil lubrication. 


scF Sealed CAMROL bearings are interchangeable dimensionally with stand- 
ard CAMROL bearings. They are pre-lubricated and have a ferrous oxide 
finish to resist corrosion. Effective sealing against contamination reduces 
machine maintenance. ‘ 


In the cyr Series, an inner race replaces the stud for 
yoke or shaft mounting. Standard and sealed cyr bear- 
ings are available inthe same stock sizes as CF and 
SCF Series. 


SEND FOR McGILL BEARING CATALOG NO. 52-A. for complete data on McGill 
CAMROL, GUIDEROL, MULTIROL and CAGEROL bearings. 











SCHIELD BANTAM UTILIZES CF BEARING ADVAN- 
TAGES IN VARIETY OF APPLICATIONS. 


The Schield Bantam Company has applied cr bearings in 
internal clutch band operating arms, turn controls, swing 
and travel shaft clutch cones, engagement controls and 
speed shift collars. The photo above shows how crF-1 
bearings are applied to Drum Clutches in Schield Bantam 
Series 350 cranes and shovels. 

This company replaced bronze collars and yokes and 
reports cost savings through the use of CAMROL bearings. 
In addition they have increased capacity and have ex- 
perienced improvement in length of life and maintenance 
factors. This has added to the over-all efficiency and de- 
pendability in heavy equipment where ‘“\down-time’’ is 
extremely expensive. 


meee 


~~ insure precision perfo 


and guide roller applications | 


Mi iO cde 


BUHR MACHINE TOOL CUTS FRICTION TO REDUCE 
HORSEPOWER WITH SEALED CAMROL BEARINGS 


Production parts are drilled, milled, bored and tapped in 
automated systems engineered and built by the BUHR 
MACHINE TOOL COMPANY. The moving fixtures which hold 
parts being machined are guided and carried on McGill 
sealed CAMROL bearings as shown in the close-up above. 
By reducing starting and running friction to an absolute 
minimum, the CAMROL bearings have made horsepower 
requirement reductions possible in these systems. Ample 
load capacity, high resistance to shock loads and integral 
seals which retain lubricant and keep out contamination 
have held maintenance down. 8 sCF-3 CAMROL bearings 
guide and support each fixture. 


oe 


precision needle roller bearings 
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engineered electrical products a mee 
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ACRO WELDER REDUCES PRODUCTION COSTS, 
IMPROVES ACCURACY WITH SCF BEARINGS 
SEALED CAMROL bearings are used to accurately locate and 
guide the welding ram in spot welders made by Acro 
WELDER MFG. CO. The user reports that 
the use of 12 prelubricated CAMROL bear- 
ings per machine has saved hours of 
machining labor formerly needed to pro- 
vide grease passages for unsealed bear- 
ings. Lower production costs, 
greater accuracy and high load 
Capacity attained with these Mc- 
GILL bearings help to assure 
the best product performance 
at lowest cost. 
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J. 1. CASE USES SCF AND SCYR CAMROL BEAR- 
INGS IN HAY BALER 

The bale compressing plunger of the J. I. Case Model 177 
Heavy Duty Hay Baler rolls on cF-2%4-s CAMROL Bearings 
and cyR-134-s Bearings guide the plunger. 

Anti-friction bearing dependability and trouble-free per- 
formance are essential in this type of field equipment 
where bearing failure may result in loss of valuable har- 
vesting time. 

Integral bearing seals in these CAMROL bearings, keep re- 
lubrication requirements low and protect internal bearing 
components from field dirt, dust and moisture. 

In addition to accurate, dependable action with minimum 
friction, high quality McGill CAMROL bearings offer savings 
on production and assembly. 


ULTIROL-GUIDEROL-CAMROL-CAGEROL 
McGILL MANUFACTURING CO., INC., Bearing Division 


200 N. Lafayette Street, Valparaiso, Indiana 
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Design 
Uniform lift 
into equipment 
with 
DUFF-NORTON 
WORM GEAR 
JACKS 


Many designers find a ready answer 
to precise control of linear motion in 
machinery or equipment with built- 
in Duff-Norton Worm Gear Jacks. 





They are used singly, in tandem 
and in multiple jacking arrangements 
to position loads weighing from a few 
hundred pounds to as much as sev- 
eral hundred tons. 

When connected in tandem or 
groups of four, six or more, these 
jacks always raise or lower in exact 
unison regardless of load distribu- 
tion. They are also used for applica- 
tion of pressure, to push or pull and 
as linear actuators. 

Duff-Norton Worm Gear Jacks are 
self-locking and will hold heavy loads 
in position indefinitely without any 
creep. Since there is no fluid or air 
to leak, the action is always positive 








ee 
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and maintenance is no problem. 

These jacks are available in eight 
standard models with capacities 
ranging from 2 to 100 tons and with 
standard raises from 6 to 24 inches. 
Special raises can also be furnished. 

To learn more about how Duff- 
Norton Worm Gear Jacks may be 
used in your equipment, send for the 
bulletin which shows engineering 
drawings of jacks, Duff-Norton 
Mitre Gear Boxes and typical appli- 
cations. Ask for AD-66av. 


“DESIGN SHOW BOOTH 516" 


DUFF-NORTON COMPANY 


P.O. Box 1889 « Pittsburgh 30, Pennsy!vania 


COFFING HOIST DIVISION «*: Danville, Illinois 


DUFF-NORTON JACKS COFFING HOISTS 


Ratchet « Screw DUFF -NORTON 


Hydraulic « Worm Gear 


Ratchet Lever « Air 
Hand Chain « Electric 
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(Continued from Page 333) 


ing pipe area. Heating medium 
travels through one small oval pas- 
sageway, maintaining temperature 
of bulk material in product line to 
insure a free flow. At a terminal, 
fluid is reheated if necessary prior 
to being returned through second 
channel. Product is available in 
2, 3, and 4-in. pipe sizes. Aluminum 
Co. of America, 1501 Alcoa Bldg., 
Pittsburgh 19, Pa. 
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Stepping Mofor 


has high 
torque-to-size ratio 


Size 5 Digimotor is for use as a 
stepping motor or indexing device 
with extreme dependability, long 
life, and high torque-to-size ratio. 
Motor is available with 8, 10, 12, 
18, 20, and 24 steps per revolution, 
and in unidirectional or bidirection- 
al models with or without detent. 
Mechanical load can be positioned 
manually in either direction, and 
direct coupling of shaft to load per- 
mits mounting of position indicator 
on shaft. Shaft extensions are avail- 
able at one or both ends. Stepping 
rate is 15 to 25 steps per sec, de- 
pending on number of positions, 
load, and other factors. Quiet, jam- 
proof mechanism is completely en- 
closed in a protective housing, has 





















FAWICK...} first choice for 


AM ich ertics 
oi. high-efficiency 





ict power transmission 


faem on this new press 


Precision Flexopress uses 
% | oy Fawick FSPA on outstanding 


new high-speed precision press! 





Precision Welder and Flexopress Corporation, Cincinnati, 
equipped this new stamping press with FSPA (FAWICK 
Standardized Press Application) to insure the high-efficiency 
clutch and brake performance demanded by their own 
advanced design features. 

t The Flexopress incorporates a revolutionary new feed, 

i unique but proven slide construction and automatic control. It is 
an extremely accurate, high-speed machine capable of stamping 
rotor “cookies” for hermetic motors at a rate of over 300 pieces 
per minute—2!4 times faster than was previously possible. 

Power transmission by FAwick plays a vital role in trans- 
lating the design features into outstanding press performance. 
er The FSPA installation, consisting of a CB Airflex Clutch and 
5 at CS Brake, provides instant response to automatic control 
i with no backlash. Full torque transmission, continuous new 
: unit performance through self-adjusting action, positive safety, 
and low maintenance are other inherent characteristics that 
caused this leading press manufacturer to specify FAWICK. 
This application exemplifies the wide design freedom you 
can achieve when Fawick Airflex Clutches and Brakes are 
part of early planning. For experienced help in choosing the 
right power transmission equipment for your new machine, 
F call your nearest Fawick representative or contact the 
Home Office, Cleveland, Ohio. 





FAWICK AIRFLEX DIVISION 
tor kie below) at FAWICK CORPORATION 

nufacturer 9919 CLINTON ROAD «+ CLEVELAND 11, OHIO 
Fawick Canada, Ltd., 60 Front St., West, Toronto, Ont., Canada 








[AM WUGGLK 


AS PPLE XX 


ny . INDUSTRIAL CLUTCHES AND BRAKES 
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put Bedi in your designs 


HEINZE 
UNIVERSAL 
MOTORS 


TO FIT INTO 
PROJECTORS 


...Or can openers... or blenders 
... Or meat slicers... or vacuum 
cleaners . . . or any place that 
limited space demands a small 
powerful motor. 


In addition, Heinze Universal 
Motors are rugged to withstand 
tough applications, have high 
starting and running torque, are 
versatile to allow all types of 
mounting arrangements and mod- 
ifications, are uniform in qual- 
ity, are keyed to high production, 
and are competitively priced. 


Standard voltage rating is 115V 
AC/DC but motors are supplied 
for other voltages. 


Send coupon for catalog. 


ELECTRIC COMPANY 
685 Lawrence Street, Dept. MD 
Lowell, Massachusetts 


| changeability, features a number of 


SUB-FRACTIONAL HORSEPOWER MOTORS AND BLOWERS 


Please send catalog on Heinze Sub-Fractional 
Horsepower Motors and Blowers. 


Name and Title 
Company 
Street and Number 


City and State 
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magnetic overcoast, and is perma- 
nently lubricated. Models are avail- 
able in any duty cycle within op- 
erating voltage range from 6 to 350 
v de. Ledex Inc., 123 Webster St., 
Dayton 2, Ohio. 
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Multihead Transistors 


are combinations of 
individual transistors 


Multiheaded transistors are combi- 
nations of any type or types of 


| transistors presently in use. Appli- 
| cations can be combined in every 


variation and combination desired 


| as each multiheaded transistor con- 
| tains the individual transistor as per 
| specifications in the multiheaded 
| package, Combination of individual 
| transistors within package creates 
| no interference and has absolutely 


| no contact with any other transistor 


within the package. Multiheaded 
transistors are hermetically sealed 
and welded. They meet all applic- 


| able MIL specifications. Electronic 


Corp., 9226 Hudson 


Transistors 


| Blvd., North Bergen, N. J. 
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| Hydraulic Cylinders 


meet interchangeability 
JIC standards 


Line of hydraulic cylinders, designed 
to meet JIC standards for inter- 


engineering improvements. Cart- 
ridge-rod bearing incorporates a 
metal rod scraper and rubber rod 
wiper, providing twofold protection 
against chips and dirt. End cover 
plates are machined to close tol- 


| erances, and steel tubing for cyl- 
| inder walls is accurately honed to 
| a high finish. Step-cut, cast-iron 


piston rings are standard. Self- 
centering floating cushion compen- 





foc HYDRAULIC 
HOSE ASSEMBLIES 


Consider the Long- 
Range Advantages of 


“HOLEDALL” 


U.S. Pat. No. 2810594 


COUPLINGS 


1—Coupling and hose end virtually 
molded together by three-way 
locking arrangement—will hold for 
life of hose. 


2—Ferrule design actually protects 
hose against failure due to con- 
tinuous flexing at back of coupling. 


3—Exceptional strength and dura- 
bility of the “Holedall” precludes 
possibility of blow-offs under ex- 
tremely high working pressures. 


4—Streamlined—no projecting parts 
to snag—easily installed in very 
close quarters. 


Write for Catalog H-858 


"MULCONROY Sicrda.... (C) WHERE OTHERS Sion! 


MULCONROY CO. 
Moe Spcwullees Since !66/ 


5345 JEFFERSON ST., PHILA. 31, PA. 
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LATEST WORD FROM MARS balance, with new positive finger grip, it’s the newest of many 
is the superb new Technico lead holder—with clear-view degree fine MARS drafting aids—all designed to make your work easier, 
indicator placed right at your fingertips. Contoured for perfect and to make it look better and reproduce better. 


Among the famous imported Mars drafting products are: the Mars-Technico push-button lead holders (with adjustable degree indicator* , with specific degree imprint , the economy model"); 
Mars-Lumograph oom leads*, 18 degrees, EXB to 9H; Mars-Lumograph drawing pencils, 19 degrees, EXEXB to 9H; Mars-Duralar pencils and leads for dratting on Mylar® - -base drafting film 
—5 special degrees, K1 to K5; Mars-Duralar Technicos with adjustable Duralar degree indicator; Mars-Lumochrom colored drawing pencils, 24 shades. Also: Mars Pocket-Technico for field use; 
Mars pencil and lead sharpeners; Mars Non-Print pencils and leads; Mars-Duralar erasers. Mars products are available at better engineering and drafting material suppliers everywhere. 


®1.M. for duPONT’s Polyester film. *Shown. 


the pencil thats as good as it looks MM LA ge Ss. 


JS. STAEDTLER. INC. 
HACKENSACK, NEW JERSEY 
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symbol of quality production 


carefully designed and tooled to produce a 


mefomed par htt curt the ml oy 


renee io a Ie cin 


ts conducted with 9 strict eagard for cleanliness 
and exactness. 


This is why, at PARCO, accurate pre-forming is a 
symbol of quality oneenret 


PLASTIC AND RUBBER PRODUCTS COMPANY 


2100 Hyde Park Boulevard + Los Angeles 47, California 
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sates for high side loads. Cushion 


| concentrically aligns itself with cush- 


ion cavity in front head, eliminating 
danger of metal-to-metal interfer- 
ence. O-ring seals throughout cyl- 
inder are backed up to prevent ex- 
trusion under high shock loads. 
Carter Controls Inc., 2914 Bernice 
Rd., Lansing, Ill. 
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Medium-Soft Grease 
has antiweld properties 


Anderol L-751 is a mixture of a 
thermally stable silicone oil with 
a solid-type lubricant blended to 
the consistency of a medium-soft 
grease. The antiseize compound has 
excellent thermal stability and anti- 
weld properties to meet require- 
ments for high-temperature range 
of 400 to 600 F. Industrial Lubri- 
cants Div., Lehigh Chemical Co., 
Chestertown, Md. 
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Miniature Switch 


is less than half the size 
of conventional 10-amp unit 


Snapac Model 760 miniature elec- 
trical switch, a single-pole, double- 
throw device, is available in 760- 
101 pin plunger, 760-201 lever ac- 
tion, and 760-301 bushing mount. 
One mounting hole is provided, 
with provision for gang mounting. 
Rated 10 amp for general-purpose 
use in industrial and commercial 
circuits, switch is less than half as 
large as a conventional switch of 
the same rating. Switch is non- 
sensitive to vibration and shock, and 
has over-size silver contacts that 


NEW 760 SWITCH 
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provide stability against momentary 
high overload. Appliance & Auto- 
mototive Div., Controls Co. of 
America, 9555 Soreng Ave., Schiller 


Park, Ill. 
Circle 929 on Page 19 


Speed Reducers 


have ratios from 


5:1 to 3600:1 


Fan-cooled worm-gear speed reduc- 
ers are available in 25 types and 
over 135 different sizes. Ratios range 
from 5:1 to 3600:1, with torque rat- 
ings to 135,000 lb-in. and horse- 
power ratings to 150. Reducers are 


right-angle drives which adapt com- 
pact, high-speed motors to modern 
production machines, They operate 
at high input speeds and cover range 
from fractional to large horsepower 
motors. Housings combine strength, 
rigidity, and ample cooling area. 
Automatic lubrication is provided 
by a splash system between oil res- 
ervoir and internally cast channels 
to bearings except, on low-speed 
shaft, where grease fittings are pro- 
vided. Oil seals are furnished on all 
shaft openings. Phantom view of 
double worm-gear reducer is shown. 
Link-Belt Co., Dept. PR, Prudential 
Plaza, Chicago |, IIl. 
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Small Impeller Pump 


for heavy-duty work 
requiring subminiature unit — 


Small centrifugal impeller pump de- 
livers up to 8 gpm at 150 psi. Avail- 
able for heavy-duty work in areas 
requiring subminiature equipment, 
unit handles salt water and other 
corrosive fluids. Normal tempera- 
ture limits are —60 to +350F. 


May 12, 1960 





Build 
better 


products 
with 





..- better still with new 


MF Whiz-Locks 


One-piece free spinners 


that won’t let go. So simple they'll amaze you. 


So original there’s a patent pending. 


MacLean-Fogg’s new Whiz-Lock is a one-piece, 
free-spinning lock nut that is simplicity itself. Spin 
it into place, wrench it tight and forget it. The 
scientifically designed spiral teeth take just the 
right grip on the work to prevent accidental 
loosening. Yet it removes readily on application 
of at least 25% more torque than was used to 
apply it. 
MF Whiz-Locks have been as thoroughly tested 
as any new fastening device ever offered. Test 
them yourself soon. Samples are available free. 
Ask for hex nuts or bolts—with or without flange 
—in sizes from No. 6 to %”. State size desired. 
SEND FOR SAMPLES 
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BURDSALL & WARD BOLT AND NUT COMPANY 





Technical-ities 
By Fred E. Graves 


No difference between 
hex and cap screws 


It’s not the name of a stand- 
ard fastener that determines 
whether to use it for a par- 
ticular application, but vice 
versa. The application require- 
ments for strength and toler- 
ances dictate the fastener. 
Thus, if you have a joint 
that calls for certain toler- 
ances in a screw, obviously the 
one which satisfies those toler- 
ances is the right fastener. 


IDENTICAL STANDARDS 


In the case of cap screws and 
hex screws, the standards will 
show you that these are merely 
different names for the same 
product. They’re actually made 
on the same machines, to iden- 
tical tolerances, and from iden- 
tical materials. 

No reason then to differen- 
tiate. For tapped holes, merely 
specify Hex Screws (SAE 
Grade 2) or High Strength 
Hex Screws (SAE Grade 5), 
and you'll get the right fas- 
tener with the quality needed. 

For bolted joints, these same 
items are supplied with nuts 
when specified. 

This should suggest a way 
you can extend standardization 
in your plant ... and benefit 
from our new simplification of 
nomenclature which calls any 
fastener with head on one end 
and threads onthe otherascrew; 
and a screw plus nut a bolt. 
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See how “holding power” 
can cut fastener costs 





SIZE | SAE GRADE 


SAE PROOF LOAD 


COST RATIO 
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Since the usual job of a threaded 
fastener is to hold an assembly 
tightly together, its clamping force 
is what you’re really utilizing. This 
seems cbvious. But how best to get 
the clamping force needed for the 
joint design? Not so obvious. Look- 
ing at size alone can be misleading 

. and quite costly, as the chart 
above demonstrates. 


HOLDING POWER MEANS 
MORE THAN SIZE 

SAE “proof load” of four different 
hex screws of standard steels, along 
with typical cost ratios, are com- 
pared. Almost unbelievable, isn’t it? 
Yet it’s a fact that the smallest of 
the group—the heat treated SAE 
Grade 5 RB&W High Strength Hex 
Screw exceeds all the others in load 
capacity. It can be used in place of 
any of the others in most normal 
usages. 

Since it’s smallest and therefore 
weighs the least, it also costs less... 
64% less than the 114-inch grade 
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2 hex screw; 58% less than the 1%%- 
inch; 46% less than the 1-inch. And 
since holes can be made smaller, 
there are also the savings in pro- 
duction drilling ... and possibly in 
materials, too. 


DESIGN ADVANTAGE 
Remember, too, that smaller fas- 
teners are more easily torqued to 
higher preload levels... which helps 
keep joints tight, makes them more 
vibration-proof. 

If you would like to explore this 
approach to fastener economy and 
better utilization of ‘‘holding 
power,” consult with an RB&W spe- 
cialist. Let him contribute his fas- 
tener knowledge to your design and 
production needs. Russell, Burdsall 
& Ward Bolt and Nut Company, Port 
Chester, N. Y. 


Plants at: Port Chester, N. Y.; Coraopolis, Po.; 
Rock Falls, Ill; Los Angeles, Calif. Additional 
sales offices at: Ardmore (Phila.), Pa., Pitts- 
burgh; Detroit; Chicago; Dallas; San Francisco. 
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Principal’ materials used include 
aluminum housing and bronze im- 
peller. Power source is direct-current 
electrical pump. Hydrodyne Corp., 
7350 Coldwater Canyon Ave., North 
Hollywood, Calif. 
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Check Valve 


is leakproof at 
high or low pressures 


Compact, lightweight check valve 
is available for service to 5000 psi. 
It incorporates an O-ring seal that 
provides a leakproof seating action 
at high or low pressures. One-piece 
body design eliminates possibility 
of external leakage, and internal 
parts are positively retained to 
eliminate washout. Four styles are 
offered. Standard temperature range 
is —65 to +275 F. Valve, available 
for pipe sizes from 1% to | in. and 


oy 


tube sizes from 1/, to 1 in., is made 
in stainless steel, brass, aluminum, 
and steel. It is for use with hydrau- 
lic oil, air, water, gasoline, aro- 
matic fuels, liquid petroleum, and 
most gases, Quality Control Corp., 
7315 Wilson Ave., Chicago 31, IIl. 
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Pushbutton Switches 


in three new styles 


Series 5300 miniature pushbutton 

switches are available in three dif- 

ferent styles: 1. Models with direct- 
(Please turn to Page 346) 
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YOUR DESIGN PROBLEMS NEED 


BHEWengineers are trained spe- 
cialists who can save you time and 
money. BHEW products are noted 
for their dependable performance, 
long life and easy maintenance. 
Next time you have design and ap- 
plication problems, discuss them 
with BHEW—you'll profit more ways 
than one! 


e Basic Designs e Specific Adaptations 
e Superior Quality e Application Engineering 


BENTON HARBOR ENGINEERING WORKS, INC. 
622 Langley Avenue « St. Joseph, Michigan 
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Any way it’s mounted, 

horizontally . . . vertically .. . at the sharpest 
angle, this new Century Electric gearmotor 

won’t drip oil. Makes it ideal for applications 
where extreme sanitation is required. A variety of 
end plates are available besides the two basic 
types shown here. 





Any way it’s mounted 


.. this new 


Century Electric gearmotor 


can't drip oil 


You can mount this new Century Electric gearmotor 
horizontally . . . vertically . . . at any angle and it still 
can’t drip oil. Here’s why: 

Instead of oil, gears are pretreated with a fluid 
paste while being assembled. Paste becomes em- 
bedded in gears and won’t wear, drip or fly off. No 
further lubrication is needed. Means you have no 
lubrication maintenance worries with this gearmotor. 


Clean operation—This new double-reduction, paral- 
lel-shaft gearmotor was designed for applications re- 
quiring clean running motors. Smooth housing exterior, 
cemented-on name plate and pressed steel dome make 
motor easy to keep clean. A stainless steel shaft is 
available at a small extra cost. Rigid sanitation re- 
quirements can be met with this gearmotor. 


Compact power—lIn an overall length of only 13 
inches the new Century Electric gearmotor unit de- 
livers speeds of 30, 37 or 56 RPM. It’s available with 
ly hp split phase, single-speed or multi-speed motors. 
The compact unit requires little more space than a 
standard motor. And it can be used to drive equipment 
such as small conveyors, pumps, mixers and agitators. 


CENTURY 


Reserve strength—Here are a few of the features 
which give the motor plenty of reserve strength for 
tough applications: 
Helical gears and pinions are precision machined for 
quiet operation and long wear. Ball bearings support 
intermediate shaft. 

Output shaft is supported by ball bearings care- 
fully assembled to minimize end-play . . . stresses 
are carried by integral mounting flange or feet. 

Gears run for years with minimum noise and vi- 
bration because all have rotational tooth contact. 
Intermediate low-speed gear is made of laminated 
phenolic material for even quieter operation. 


Application aid—Century Electric sales engineers 
will be glad to discuss your gearmotor application prob- 
lem with you. Century Electric makes all kinds of gear- 
motors—fractionals, integrals, polyphase, single phase 
and direct current—and Century makes 

a complete line of motors as big as & 

400 hp. You will find the new Century 

Electric Motor Application Guide help- 

ful . . . please write for bulletin 270A. 9 

For more than a motor... 


ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 











N 











a PRE Soa Los. 








Mounting dimensions for new Century Electric, 
double-reduction, poarallel-shaft gearmotor. Available 
in Ye hp. Cutput speeds 30, 37 and 56 RPM. 


Other new Gearmotors include Century's line of single-reduction, right- 
angle sheft gearmotors .. . 
polyphase motors. Century also makes a complete iine of integral hp. gearmotors. 


they are available with both single phase and 
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THE ROLLER BEARING WITH SELF CONTROL 


Patent Nos. 2765202, 2765203, 2884288 


The roller aligning case of the RBC PITCHLIGN Bearing has its own alignment 
maintained by the integral flanges of the outer race. This complementary combina- 
tion assures positive control of the rolling elements and is your guarantee of long 
life and perfect performance. 


THE BUSHING WITH SELF ALIGNMENT 


RBC 
SELF- 
ALIGNING 


Misalignment caused by manufacturing tolerances, deflections due to heavy loads, 
long spans between bearing centers or any other cause is immediately washed 
out by the RBC Heavy Duty Self-aligning Bushing. It saves its price in lower 
assembly costs. 


PITCHLIGN 
Roller Follower 


RBC Metric Cylindrical 
Roller Bearing 


Sealed PITCHLIGN 
Roller Follower 


RBC Heavy Duty 
Series Bearing 


Sealed PITCHLIGN 
Bearing 


Be sure to visit us at Booth 1530, 
Design Engineering Show, New York Coliseum, May 23-26. 


ROLLER BEARING COMPANY OF AMERICA 
Sullivan Way, West Trenton, New Jersey 
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(Continued from Page 343) 


actuating, leaf-spring mechanism 
are available with panel seal as well 
as regular 15/32-in. bushing. Push- 
button actuators are available with 
2, 3, or 4 SPDT basic snap-action 
switches. 2. Assemblies with external, 
positive-acting, pushbutton actuators 
provide good simultaneity with 
from two to six-pole, double-throw 
circuitry. 3. Alternate-action push- 
button switches have a DPDT cir- 
cuitry in which each actuation of 
switch reverses position of contacts. 
Haydon Switch Inc., Waterbury 20, 


Conn. 
Circle 933 on Page 19 


Cable Connectors, Accessories 


for flat conductor cable 


Pos-E-Kon connectors are designed 
for application with flat conductor 
cable. Application can be made to 
shielded cable, printed-circuit 
boards, and standard round wire. 
Pos-E-Flex connectors, for commer- 
cial equipment, are ideal for low- 
voltage wiring applications. Con- 
nectors adapt to a broad range of 
conductor sizes and spacings, yet 
are extremely simple to use and in- 
stall. Adapters and chassis plugs will 
connect flat conductor cable direct 
to terminal strips or disconnect 
points. Pos-E-Grip accessories, such 


POS-E KON CONNECTOR 


coon A Ra) Nemes 


POS L-FLEX CONNECTOR 
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“You mean, xerography has cut our 
copying costs that much!” 


It needn’t be embarrassing when you discover how 
much xerography cuts the cost of paperwork dupli- 
cating. Every day, in companies large and small, 
management is learning that xerographic copying 
equipment saves thousands of hours of human 
labor . . . speeds communications . . . delivers more 
work at less cost. 

Xerography is the world’s fastest, most versatile, 
and most economical method of copying. It copies 
everything written, printed, typed, or drawn. . 
in seconds... onto ordinary paper (or offset paper 


XeroX master-making equipment for offset duplicating 
enlarges, reduces, or copies size-to-size. 


masters, vellum, or card stock). It will enlarge, 
reduce, or copy size-to-size—from any original. 
And it makes perfect copies every time. 

A full line of Haloid Xerox machines now meets 
every copying need. Send for proof-of-performance 
folders showing how companies of every size in 
every type of business use xerography to get out 
paperwork fast, at lowest possible cost. HALom 
Xerox Inc., 60-112X Haloid St., Rochester 3, 
N. Y. Branch offices in principal U. S. and Cana- 
dian cities. Overseas: Rank-Xerox Ltd., London. 


HALOID 
XEROX 


XeroX Copyflo equipment for inexpen- 
sive, high speed, volume reproduction 
from microfilm or original documents. 
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Holding runout tolerances on a 
motor shaft extending 24” beyond the 
motor frame poses a difficult design 
problem. To reduce runout, many man- 
ufacturers have resorted to compli- 
cated andexpensive outboard bearings 
and shaft supports. To avoid this prob- 
lem, one such company* came to 
Holtzer-Cabot, which in cooperation 
with the company’s engineers, devel- 
oped a motor with a special extended 
end cap and a heavier shaft. The re- 
sult: less than .005 runout at one inch 
from the end of the 24” shaft. 

Write for Information! Holtzer- 
Cabot specializes in the design and 
manufacture of fractional horsepower 
motors for all types of applications. 
For complete details on Holtzer-Cabot 
motors for specific applications, and 
a copy of “Key Factors in Selecting 
AC Motors for Instrument Service” 
write direct or use Readers Serv- 
ice Card. 

*Name on request 


HOLTZER-CABOT 


MOTOR DIVISION 
National Pneumatic Co., Inc., Boston 19, Mass. 
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as harness clamps, fold clamps, and 
strain relief fittings, are also avail- 
able. Thomas & Betts Co. Inc., 


| Elizabeth, N. J. 
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| Electrical Motors 


have new insulation for 
adverse environments 


Everseal insulation, available on all 
motors, provides protection for 
windings functioning under adverse 
environmental conditions where 
conventional motor insulations have 
short life expectancy. Molded in 
rigid, high-grade resin, motor wind- 
ings are fully protected against ex- 


cessive moisture, acids, and gases, 
alkali or caustic conditions, abra- 
sives, carbon black, graphitic dusts, 
and other contaminants. Each 
winding is permanently and _ indi- 
vidually sealed. Insulation has high 
heat transference characteristic, and 
is furnished on all types of motors. 
U. S. Electrical Motors Inc., Box 
2058 Terminal Annex, Los Angeles 


54, Calif. 
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Subminiature Servo Valve 


has nozzle-flapper 
hydraulic amplifier 


Miniaturized, high-performance elec- 
trohydraulic servo valve weighs only 
5.12 oz. Valve features nozzle- 
flapper hydraulic amplifier and 
mechanical feedback arrangement. 
It uses a small second-stage spool 
and bushing contained in a light- 
weight aluminum body. Maximum 
flow capacity is 3 gpm at 3000 psi, 
adequate for most low-flow control 
systems. Valve has standard mount- 
ing details, allowing it to be used 
interchangeably with servo valves 
on existing systems and test equip- 
ment. For new applications, Series 


30 servo valve can be provided with 
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FIBRE FACTS FOR ENGINEERS 


NUMBER 3 


How to Use Vulcanized Fibre for Electrical Insulation 


by Earl A. Russell, Chief Engineer, Spaulding Fibre Company, Inc, 


While all standard grades of Vulcanized 
Fibre can be used for many electrical in- 
sulating applications, the more exacting 
uses call for Spaulding’s Electrical Insula- 
tion Grade — Armite. 

Spaulding Armite is produced in thick- 
nesses of 1/32 inch and under with a con- 
sistently higher dielectric strength than is 
available in other grades of fibre. 

Special technical control of the manu- 
facture of Armite makes it possible to 
combine this higher electrical quality with 
exceptional durability and forming quali- 
ties. Thus, Armite is particularly well 
suited for a wide range of both electrical 
and mechanical applications. 

These uses include formed armature 
bonnets to insulate the windings from lead 
wires to the commutator, as well as for 
slot cell insulation in small armatures. In- 
dustry has also found extensive use for 
Armite in small, fractional horsepower 
motors. Here it is used in formed top 
sticks or wedges to insulate and anchor 
wires securely in the slots. 

In “Barrier Insulation,” the term used 
by Underwriters Laboratories for electrical 
insulation between live metal parts and 
adjacent live or ground metal parts, Armite 
finds one of its broadest applications. In 
this use, Armite insulators line the metal 
housing of electrical devices where space 
by itself is insufficient to provide gap 
insulation. 

These Armite liners or “barriers” can be 
designed to accommodate almost any 
straight line contour. In .015” or .020” 
gauge Armite, fold lines are established 
economically by creasing in a punch press 
operation. 

In thicker Armite, such as the more 
commonly used 1/32”, score lines are 
punched in a fast punch press operation. 
This permits folding to fit neatly inside 
the housing box. Whether creased or 
scored, Spaulding ships these parts flat and 
ready to be formed easily by hand for 
insertion. 
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For barrier insulation as switch box liner, 
Armite is creased in punching operation for 
rapid hand forming. 


In these, as in a vast range of other 
applications, Spaulding Armite makes 
it possible to design and execute fin- 
ished assemblies of assured electrical 
qualities without sacrificing economy. 
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For barrier insulation as removable terminal 
cover scored and formed, Armite is held in 
shape with eyelets and in place with indent 
at base. 


Armite’s superior dielectric properties, 
coupled with good forming and struc- 
tural stiffness, have made it the tradi- 
tiona! choice of designers throughout 
the electrical industry. 





SENT FOR YOURS YET? 


SPAULDING’S FREE NEW REFERENCE BOOK 
DEVOTED EXCLUSIVELY TO 
ENGINEERING DATA ON VULCANIZED FIBRE 


SPAULDING FIBRE COMPANY, INC. 


355 Wheeler Street 
Tonawanda, New York 


Please bring my engineering file up to date by sending a free copy of 


Spaulding’s “Vulcanized Fibre Engineering Data.” 


Address 

















VISIT SPAULDING BOOTH 1016 DESIGN ENGINEERING SHOW 


May 12, 1960 
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DESIGN ELEMENTS... 
Auyrroved Paoctuct Poyramance 


MESSINGER "X” BEARINGS 


Versatility and enduring accuracy are two 
important advantages of the Patented “X" 
Bearing. Takes thrust load in either direc- 
tion, with radial load and overturning 
moment—if necessary, all at one time. Sizes 
range upward from 4.000" bore. Typical 
applications: Gun turrets; radar screens; 
work, press, calendar and suction rolls; pro- 
pellers; boring mill tables; rock crushers; 
glass grinding machines. 


MESSINGER RADIAL 
ROLLER BEARINGS 


Designed to carry extremely heavy loads 
in less space with less weight. Available in 
the following types: Plain; Self-Aligning 
With Adapter; Self-Aligning Without 
Adapter; Combination Radial and Thrust 
Bearing; Combination Radial and “X” Bear- 
ing. Standard sizes from 4" to 60" bore. 
Typical applications: Straightener, Back-up, 
Press and Work Rolls; Drive Shafts of all 
kinds; Beaters; Embossers; Rudder Shafts; 
Heavy-duty Cranes. 


MESSINGER THRUST 
ROLLER BEARINGS 


Designed to carry heavy thrust loads—3 to 
4 times the load of same size ball bearing. 
SINGLE-ACTING TYPE may be positioned 
horizontally or vertically. DOUBLE-ACTING 
TYPE carries thrust load in two directions. 
SELF-ALIGNING TYPE provides constant 
correction for misalignment. Standard sizes 
from 3" to 95" bore. Typical applications: 
Steel and paper mill equipment; large 
cranes; rock crushers; dam gates; grinding 
machines; vertical shaft motors, generators, 
pumps, heaters, etc. 


MESSINGER PILLOW BLOCKS 


Features include exceptional compactness; 
efficient oil seals; automatic flood oiling; 
and use of self-aligning bearings to com- 
pensate for misalignment of support: Roller 
bearings may be plain radial or combina- 
tion radial and thrust, to handle any type of 
loading. Can be designed and built to ac- 
commodate any required shaft size. Wide 
range of applications including heavy-duty 
“hinges” for drawbridges with shaft di- 
ameters 20" and larger. 


chowcrneyepcaumccens  MESSINGER (@) (®))) BEARINGS, I 
above are merely representative of the ; nc. 
many types available for every kind of . 


machinery and equipment. If bearings ROLLER AND BALL BEARINGS @) —_ FEATHERWEIGHT TO HEAVYWEIGHT 
are called for, early consultation with 
sey sauincchiapetediietiin an be D STREET ABOVE ERIE AVE. - PHILADELPHIA 24, PA. 


helpful. ‘Smoothing Industry's Pathway for Nearly Half a Century” 
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smaller mounting feet with a further 
reduction in weight. Moog Servo- 
controls Inc., Proner Airport, East 
Aurora, N. Y. 

Circle 936 on Page 19 


Subminiature Switch 
for —65 to 230 F 


ambient temperatures 


Environment-free switch, 1 XEl, 
combines miniaturization with reli- 
ability for mobile, marine, aircraft, 
and railway applications. It meas- 
ures 0.616 x 0.6 x 0.316 in. and 
weighs only 0.2 oz. Switch mech- 
anism and extending leadwires are 
embedded in epoxy resin inside a 
threaded, corrosion-resistant alu- 
minum housing. Elastomer seal 
around plunger prevents dust, dirt, 
or moisture from getting inside. 
SPDT switch operates in ambient 
temperatures from —65 to 230 F. 
Electrical rating is 4 amp induc- 
tive, 28 v de, 5 amp at 115/230-v, 
60-cycle ac. Micro Switch Div., 
Minneapolis-Honeywell Regulator 
Co., Freeport, Ill. 

Circle 937 on Page 19 


Miniature Capacitors 


are unaffected by 
environmental conditions 


Miniature feed-through capacitors 
are designed for use in radio inter- 
ference suppression. Small-size ca- 
pacitors transmit through shields, 
bulkheads, or other ground poten- 
tials, and also bypass undesirable 
frequencies. Units have wide ap- 
plications in radar, communciations, 
and other electrical and electronic 
installations. Hermetically sealed in 
nonmagnetic tubular cases with 
glass-to-metal end seals, units are 
unaffected by extremes of tempera- 
ture, humidity, and other environ- 
mental conditions. Standard types 
are available in Mylar and _ foil, 
(Please turn to Page 354) 
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IS FINDING THE RIGHT TIMING DEVICE YOUR PROBLEM? 


Call in the Man from Bristol Motors! 
He talks your language—knows how 
to meet your needs and problems. 
Whether you require a standard 
motor, a modification of a standard, 
or a new design, Bristol experience 
can be counted on to give you quick 
delivery of the timer best suited to 
your needs. A wide torque range is 


available—speed ranges from 1800 
rpm to 1 rp month! You can get vari- 
ations in shaft length, voltages, shift 
and brake action and other special 
features for your specific needs. For 
dependable, economical synchro- 
nous timing in industrial control and 
instrumentation—ask for the Bristol 
Motors Representative in your area. 


Write for new Catalog 160. 


BRISTOL @ MOTORS 


Division of Vocaline Company of America, Inc. 
210 Coulter Street, Old Saybrook, Conn. 
Dept. MD-5 


Circle 629 on Page 19 





All-plastic case 
shows finely-drawn 
functional detail 


Tube, lens ring, and cap are all 
molded of Bake.ire Brand high- 
density polyethylene. The designer 
made good use of this material’s 
functional properties. Fine details 
are reproduced with extreme fidel- 
ity—serrations on the tube are pre- 
cisely formed and provide a firm 
grip. Minimum finishing after 
molding helps keep mass produc- 
tion costs low. Tough and rigid 
with excellent chemical resistance, 
the flashlight will take hard indus- 
trial usage. Its gloss adds sales 
appeal, On top of all these design 
advantages, the low price of this 
material makes it an even stronger 
value. 


Molded-in threads, hidden parting 
lines make this design unusual 


NOTE: EXTERIOR SURFACE OF TUBE TO BE 
FREE OF ALL PARTING LINES 


Because of the high temperature resistance of BAKELITE 
Brand high-density polyethylene, these flashlight compo- 
nents always hold their shape. The molded threads don’t 
soften, keeping the lens ring and cap firmly in place. These 
are ten-pitch threads, easy to work, hard to strip. 

While the threaded sections at the bottom and top of the 
tube required a parting line, the designer specified that the 
main body of the tube have no parting line. The one-piece 
mold used for this feature costs more, but the appearance of 
the finished product makes it worthwhile. A slight taper in 
the tube permits easy removal from the mold. Since holes 
for the switch plate are molded in, there’s no need for sub- 
sequent operations such as drilling or piercing. 


IGH-DENSITY POLYETHYLENE ... 


Clean mold gating, color, feature 
high-density polyethylene 


The designer called for a conventional gate on the flashlight 
cap mold; the tube and lens ring molds have a “diaphragm” 
gate used in fabricating tubular plastic designs. See how the 
finished part compares with his design. The cap and lens ring 
come in three glossy colors—red, yellow, and green—an attrac- 
tive combination with the black tube. 




















GATE HERE — 
GATE TO BREAK 
OFF FLUSH 
WITH SURFACE 
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This was an informal test— 


... but it demonstrated the toughness and impact 
resistance of the BakeLire Brand high-density poly- 
ethylene used in the Evereapy “Shop Lite.” It came 
through the bump, bounce, and batter undamaged. 


IDEA-MATERIAL for NEW DESIGNS 


The EVEREADY “Shop Lite” gained several advantages when the designer 
chose this new polyethylene. Check the high points on these pages... 


A new material often expands the designer's 
opportunities to try new ideas. This is es- 
pecially true of high-density polyethylene, 
which offers properties that can reduce 
costs, extend performance, and improve 
appearance. Polyethylenes are only one 
group of BakeLiTE Brand plastics—the 


others are epoxies, phenolics, styrenes, and 
vinyls—that you can draw on. Molded, lam- 
inated, extruded, or in coatings, BAKELITE 
Brand plastics can be a source of genuine 
product improvement. 

Check their properties in Sweet’s Product 
Design File, section **: 





Dept. AQ-84, Union Carbide Plastics Company 
Division of Union Carbide Corporation 

30 East 42nd Street, New York 17, N, Y. 

Please send me information on the use of BAKELITE 
Brand Plastics in design with particular emphasis on 
these properties ___ : : 


Visit our booth at the 
Design Engineering Show, 
New York Coliseum, 

May 23-26. 


The type of application being considered is 





NAME 


“Bakelite,” “Eveready” and “Union Carbide” are FIRM NAME 


registered trade marks of Union Carbide Corporation, 
STREET 
cIiTy 
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BEFORE YOU BUY 


PRECISION GEARS 


QUALITY FE 


= Strict adherence to all 
specifications 


\% All numbers of t 
and stainless steel 
Consecut 
Choice of four (4) bor 


at no cost 


Tapes supplied at no 


Blank configurations prop 


diametral pitch 


Gears “Mylar” sealed on tra 


the precision 


A.G.M.A. 


: oat 
eetn available in aluminu 


ive tooth sizes in all pitches 


e sizes in flat gears 
cost on all precision 
ortional to their 


ys to protect 


APPCO Certi/ied STOCK GEARS 


oy 





OFFER ALL THESE FEATURES! 


You get extra value in every APPCO Precision 
Gear. Extra value in the finest qualities not offered 
by other gear manufacturers. Compare them 
before you specify or buy! 


Every APPCO Gear is made to A.G.M.A. 
specifications. Held to tolerances. Certified to 
precision-fit shaftings, and components. Each gear is 
sealed in plastic to be free of dirt, dust or corrosion 
and assure its arrival at your plant “factory-fresh"” 
ready to use on the most critical assemblies. 


APPCO Certified Precision Stock Gears are 
available in 32, 48, 64, 72, 96 and 120 diametral 
pitches of 14%2° and 20° pressure angles. Spur 
gears, pin or clamp type... hubless and 
anti-backlash. For complete technical data and 
catalog write to... 


ATLAS PRECISION PRODUCTS COMPANY 
Division of Prudential Industries 
Philadelphia, Pa. 
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(Continued from Page 351) 


metalized paper, polystyrene, metal- 
ized Mylar, and hermetically 
sealed paper. Hopkins Engineering 
Co., 12900 Foothill Blvd., San 
Fernando, Calif. 

Circle 938 on Page 19 


Synchronous Motors 


incorporate positive clutch 
and instantaneous brake 


Positive clutch and brake start out- 
put shaft of 40 and 80 oz-in. motors 
in 10 ma or less and stop a l-rpm 
shaft within 0.1 deg. Brake holds 
maximum load from reversing gear 
train. Both clutch and brake are 
impulse operated from a remote po- 
sition, Motors are rated for con- 
tinuous duty. Both motors measure 


| 2Y diam x 2-1/16 in. deep, with 


magnet-coil housing projecting 7/8 
in. on a 15%-in. segment of cir- 
Units are supplied for 
95/130 v, 60 cycle ac, and draw 7 
w. Hurst Mfg. Corp., P. O. Box 
326, Princeton, Ind. 

Circle 939 on Page 19 


Miniature Gearhead 


with postless construction 
resists high shock, vibration 


Miniature, female, size 11 gearhead, 
Model X-1135, affords easy integra- 
tion of motor and _ potentiometers 
through the desired speed reduction. 
Postless construction provides high 
shock and vibration resistance and 
light weight. Flange near potenti- 


| ometer is an integral part of gear- 


head housing and has three tapped 
holes for mounting entire assembly 
into system. Maximum over-all 
length, with motor and _potenti- 


Bowmar Potentiometer 
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CHECK THESE 10 POINTS OF T-J SUPERIORITY 


1 One Piece Piston 


2 Hard Chrome 
Cylinder Bore and 
Piston Rods 


3 High Tensile 
Steel Tie-Rods 


4 Cushion Adjust- 
ing Screw, Exter- 
nally Adjustable 


5 New Super-Cush- 
ion for air, cr Self- 
Aligning Master 
Seal for Oil (T-J 
Patents) 


6 Solid Steel Heads 
and ountineg 
Plates Standard all 
Models 


May 12, 1960 


7 Port Design Al- 
lows Minimum 
Pressure Drop on 
Inlet or Outlet 


8 Chevron Type, 
Self-Adjusting Rod 
Packing 


9 Piloted Packing 
Gland—Absolute 
Alignment 


10 Piston Rod, Ex- 
tra Stronge-—-Pol- 
ished and Chrome 
Plated for Effi- 
ciency and Pro- 
tection 





interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
bore diameters from 1% to 8 inches, the T-J 
Squair Head is an interchangeable cylinder 
which produces maximum force and efficiency, 
with minimum pressures...and is also adapt- 
able tothe use of low pressure oil as the work- 
ing medium. Write to The Tomkins-Johnson 
Co., Jackson, Michigan, for Bulletin #SQ 10-58 
and complete details. 
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BANC-LOK 


BEST FASTENER FOR BOTH 


“Banc-Lok saves us thousands of 
dollars every year,” says Bruce 
Nichols, Director of Purchasing at 
International instruments . . . “In- 
Stalled ‘cold’ after molding, Banc- 
Lok inserts cut rejects to a minimum 
and provide screw locking action 
unobtainable in molded-in inserts or 
molded threads.” 


“We specify Banc-Lok tapped holes 
for attaching hardware to all of our 
aluminum windows,’ says W. L. 
Walsh, Director of Research & Devel- 
opment of S. H. Pomeroy Company 
... “easy to install, they provide 
greater holding power than any other 
light-weight fastener.” 


Assembly costs often make up 80% of total fastening expense, ac- 
cording to a recent industrial survey. Banc-Lok’s simple, fool-proof 
design requires no extra locking devices — no special tools. Where 
ever reusable metal threads with locking action are required 
Banc-Loks are best. 

Designs for plastics, metal, wood and composition materials are 
available in a wide range of sizes in aluminum, brass, steel and 
stainless. For special applications, Banc-Loks can be tailored to 
your specifications. Let a Boots engineer study your problem. For 
more information and our new catalog, write: 


(Patented and Patents Pending) 


BOOTS corporatTION 


NEWTOWN TURNPIKE, NORWALK, CONN. 
Vi 7-2727 TWX NWLK 95-U 


BOOTS=westerRn 


432 NORTH LAKE AVE., PASADENA, CALIF. 
MU 1-6679 TWX PASA CAL 7255-U 
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ometer as shown, is 3.780 in. Gear- 
head with adapter and flanges is 
1.250 in. long and weighs 134 oz. 
Precision Class 2 gear tolerances and 
Precision ABEC Class 5 or better 
ball bearings are used in gearhead. 
Bowmar Instrument Co., 8000 Bluff- 
ton Rd., Ft. Wayne, Ind. 

Circle 940 on Page 19 


Two-Way Valve 


roller-operated unit has 
no internal leakage 


Model 121 roller-operated two-way 
valve features a hardened and 
ground poppet and seat assembly, 
lapped together, so that in the closed 
position there is no internal leakage. 
Poppet is also hydraulically balanced 
in open or closed position, keeping 


force required to operate valve con- 
stant, regardless of position of pop- 
pet. Valve body is heat-treated alu- 
minum-alloy bar stock. Poppet and 
seat are case-hardened steel. Stand- 
ard packings are suitable for hy- 
draulic oil. Rated flow is 30 gpm. 
Force required to operate plunger is 
45 lb. Barworth Inc., 681 Morris 
Turnpike, Springfield, N. J. 

Circle 941 on Page 19 


Germanium Transistors 


are high-speed 
NPN switching types 


Types 2N1288 and 2N1289 high- 
speed germanium NPN switching 
transistors operate at a frequency 
of 60 megacycles. Use of the new 
high-speed NPN transistor circuits 
to complement PNP transistor cir- 
cuits simplifies over-all circuitry and 
provides smaller, more _ reliable 
equipment. From 10 to 20 per cent 
fewer components are needed in 
complementary logic circuits using 
both NPN and PNP germanium 
transistors. The transistors have 
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BEARINGS 


engineering for both cost and mechanical requirements in the bearing field . . . 


Bunting can help you identify and procure the bearing or part that 

will do your job at the lowest possible cost. Often a re-examination of the 
actual mechanical needs of a bearing application reveals an opportunity to 
save money in design. Another saving is almost invariably achieved 

by considering ALL the new bearing materials which Bunting 

makes available to you today. Let Bunting help you 

engineer your bearing application in the light of 

modern availabilities. Send in your blueprints 

or ask for engineering counsel. 


This cylinder gland bearing made This cast bronze cam block, made * 
the production of this shifter fork of Bunting Bearing Aluminum is to unusually close limits with very 

by Bunting Powder Metallurgy an example of how to save weight fine finish, ts absolutely round and life and lower 
The elimination of machine work and money on the cost of large true t ze with cost at a feasible 

effects striking cost reduction thick-wall bearings and parts figure 


Solid cast alun 


to replace r 


Clearly evident is the economy in 


BUNTING ENGINEERS... Bunting maintains a staff of bearing engineers whose wide 
experience and specialized knowledge are available to you gratis for study and recommendation 
concerning your current or contemplated bearing applications. 


NO. 46 « TECHNOLOGY OF 


é NO. 158 e GENERAL CATA- 
Write for LOG—Complete listings of 
these: | Cast Bronze and Sintered 
7 Bronze Stock Bearings and 
Bars and Bunting Bearing 
Aluminum Bars. Pocket 

size edition. 


NO. 1 « ¢ « ENGINEERING 
HANDBOOK OF POWDER 
METALLURGY—A compre- 
hensive technical treat- 
ment of engineering and 
manufacturing of sintered 
metals, bearings and parts. 


BUNTING BEARING ALU 

NUM — A technical 
treatise on the composition 
of and machining Bunting 
Bearing Aluminum Bar 
Stock. 


The BUNTING Brass and Bronze Company - Toledo 1, Ohio - Phone EVergreen 2-3451 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF CAST BRONZE, 
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SINTERED METALS OR ALUMINUM ALLOYS 


357 





drop in costs 
with powder metallurgy 


Before Dixon Sintaloy entered the picture, exactly nine operations were required 
to make this air compressor valve guide (shown lifesize) by former conventional 
stamping and machining methods. Dixon Sintaloy reduced the operations to four 
— briquetting from iron powder, sintering, heat treating, and finishing both 
surfaces for flatness and parallelism. 


Former costs were cut to less than one-third. Tolerances were held well within 
allowable limits with increased part-to-part uniformity. In addition, it then be- 
came possible to redesign the piece for even greater operating efficiency, while 
also effecting a substantial saving in metal. 


Look again at the part. The ends of those six fingers are bearing surfaces sub- 
jected to constant rubbing. But the surface hardness imparted by heat treating, 
plus the self-lubricating qualities of Dixon Sintaloy’s L-1004 Alloy, resulted in 
no perceptible wear after five months of field operation. 


The parts were inspected, carefully packed, and delivered by Dixon Sintaloy 
ready for final finishing. Former production facilities were freed for more prof- 
itable work. 


This is just one more of the many cases which make Dixon 
Sintaloy Powder Metallurgy Services well worth investiga- 
tion, particularly if you are producing parts in which its 
many advantages seem even remotely attainable. The il- 
lustrated brochure will give you facts, figures, design data. 
Write for it today. 


DUXON SUINDALOY INC. 
a a subsidiary of The Joseph Dixon Crucible Company : 
535 Hope Street Stamford, Connecticut 
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guaranteed collector-to-emitter volt- 
age ratings of 10 and 15 v respec- 
tively. Both have emitter-to-base 
ratings of 5 v, and collector-to-base 
ratings of 15 and 20 v respectively. 
Transistors are rated for operation in 
temperature range of —55 to +85 
C. Semiconductor Products Dept., 
General Electric Co., Charles Bldg., 
Liverpool, N.Y. 

Circle 942 on Page 19 


Coaxial Cable Connectors 


grips attach RF connectors 
to coaxial cable 


New K-Grip attaches RF connectors 
to coaxial cable. Connector parts 
can be removed readily for inspec- 
tion or replacement in the field 
without impairing electrical charac- 
teristics of cable assembly. Both 
cable braid and dielectric are firmly 
held by K-Grip, resulting in high 
strength of connection. Grip elimi- 
nates the need for a captive con- 


tact. Grips for Type RG-8/U cable 


CE i — |, Coe 
—_— 


can be used with over 50 stand- 
ard RF connectors. Kings Elec- 
tronics Co. Inc., 40 Marbledale Rd., 
Tuckahoe, N. Y. 


Circle 943 on Page 19 
Molding Compound 


for use in 
high temperatures 


Thermomat is composed of a non- 


woven asbestos felt saturated with 


a thermosetting phenolic resin and 


an inorganic filler. It offers max- 
imum resistance to flame erosion in 
high-temperature service, and with- 
stands tremendous heat and pres- 
sure. Typical physical properties of 
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MOVING 
FORECAST 
FOR 

1970 


new construction will equal 
in value the total U.S. 
building investment since 
1925! This means as 
many new ventilating, 
heating and air con- 
ditioning units as the air 
moving industry has 
produced in 35 years 
—and as many prob- 
lems. There is no better 
time than now to point 

out that Torrington’s capa- 
bilities in the technology 

of moving air—and in 

the production of air moving 
components—are rated 


as the finest in the world. 


THE TORRINGTON MANUFACTURING COMPANY 


AIR MOVING DIVISIONS Torrington, Connecticut; Van Nuys, California; Rochester, Indiana; Oakville, Ontario 
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FOR CHAIN 
—GEMCO PICKED, 


High speed sugar beet harvesting is 
tough, rugged work—hard on ma- 
chinery and equipment. The reason 
General Machine Co., Ogden, Utah 
builders of the Gemco Cart Beet 
Harvester uses Whitney Chain and 


Sprockets for eleven different drivesis: GEMCO CART BEET HARVESTER 


“to insure positive driving where high power is required and to 
eliminate the possibility of loss of power through plugging and 
slipping in wet, muddy conditions.” 


The machine is capable of harvesting two or three rows of sugar 
beets, and mounts on any row crop tractor of 40 to 45 HP 
drawbar. The bin holds 3 tons of beets which can be unloaded 
in 1% minutes. 


High strength, maximum fatigue resistance, and extended wear 
life are characteristics built into Whitney Chain Drives through 
carefully controlled material selection and advanced manu- 
facturing methods. More and more manufacturers of every type 
of equipment are putting their confidence in Whitney Chain 
Drives—the drives that are built better to serve better. 

There is a Whitney Chain Drive in Standard or Extended 

Pitch to meet any requirement. Your nearby Whitney Chain 


Distributor can offer expert assistance in solving your drive 
problem. Write for the Whitney Chain Drive Catalog. 
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Thermomat style 179, include den- 
sity of 160 lb per cu ft, shear 
strength of 20,300 psi, tensile 
strength 15,474 psi, and ultimate 
flexural strength of 25,300 psi. Ma- 
terial is available in a variety of 
styles, with varying resin, asbestos 
fiber, and additive contents to al- 
low fabrication of components 
with final properties desired for 
specific application. It is available 
in slabs 14 in. wide, approximately 
12 ft long, and 3/16 in. thick. 
Johns-Manville, 22 E. 40th St., New 


York 16, N. Y. 
Circle 944 on Page 19 


Check Valves 


for low-pressure 
air applications 


Single-flapper check valve offers 
economy and light weight for low- 
pressure air applications. Typical 
1.5-in. valve with an aluminum 
body weighs only 0.75 lb. Single 
flapper is hinged to permit air flow 


in one direction; flapper seals valve 
opening upon air-flow reversal. In- 
ternal leakage is less than 0.04 lb 
per min at 100 psig, 300 F. Barber- 
Colman Co., Rockford, III. 

Circle 945 on Page 19 


Latch-in Relay 


has plug-in mounting 
and hold-down clamp 


Designated Class 11LP, improved 
latch-in relay consists of two minia- 
ture telephone-type relays in a 
common support frame with plug- 


| in mounting and hold-down clamp. 


Armatures of the two relays are me- 


| chanically interlocked; when one 


CHAIN COMPANY | 


4567 s. Western Bivd., Chicago 9, III. 


THE WHITNEY 


a subsidiary of FOOTE BROS. 
GEAR AND MACHINE CORPORATION 


armature is energized it releases the ~ 
other and becomes latched in. R. 
lay is available for different oper: 


POWER TRANSMISSION DRIVES ing voltages or currents and 
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with entirely different contact ar- 
rangements. It is furnished for dc 
continuous or intermittent duty and 
for ac intermittent duty. Relay is 
available with 8, 12, or 20-pin plug. 
Magnecraft Electric Co., 3350 W. 
Grand Ave., Chicago 51, IIl. 

Circle 946 on Page 19 


Rubber-Base Adhesive 


bonds highly 
plasticized vinyls 


Rez-N-glue 234 is a rubber-base ad- 
hesive for cementing highly plasti- 
cized vinyls to many other materials 
that resists oil, gasoline, water, heat 
and cold, and migration of oils and 
plasticizers from adjacent materials. 
It is particularly well suited for 
bonding vinyls to metals, woods, 
cloth, and leather. Clean, grease-free 
surfaces are readily bonded with one 
brush application and pressure con- 
tact of cemented surfaces after brief 
drying. Nonporous surfaces are 
bonded by allowing complete dry- 
out of adhesive, followed by reac- 
tivation by light wiping or brush- 
ing of acetone or methyl ethyl ke- 
tone. The amber-colored, oil-re- 
sistant synthetic-rubber-base prod- 
uct is for use as supplied with medi- 
um syrup viscosity. It is available 
in 1 qt and 1, 5, and 55-gal con- 
tainers. Schwartz Chemical Co. Inc., 
50-01 Second St., Long Island City 
1,N. Y. 

Circle 947 on Page 19 


Air Cylinders 


have new rod 
seal design 


Sta-Dyn piston-rod flange seal, in- 
corporated in air cylinders, simpli- 
fies and speeds up cylinder assembly 
and rod-seal field replacement. Seal 
combines rod-flange seal with the 
rod bushing sealing ring into a 
single, simple one-piece unit. Pres- 
(Please turn to Page 364) 
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The temperature of things is so impor- 
tant to some people that a few degrees 
one way or another is a calamity: it has 
to be plus or minus a few tenths of a de- 
gree, or else. This group includes Deutsche 
beer drinkers, those who watch over crys- 
tal oscillator ovens, certain environmental 
test boxes, delay lines, and the Miami* 
tourist trade. To them, we offer a solution. 


It’s a Sigma Magnetic Amplifier Relay, 
one-half of a resistance bridge, and a 
built-in DC power supply — all neatly 
packaged and ready to go as soon as a 
thermistor and reference resistor are con- 
nected to complete the bridge. In opera- 
tion, a temperature change unbalances the 


bridge, energizing the relay through the 
magnetic amplifier. What you do with the 
relay output — for corrective action or 
indication—is up to you. (The contacts 
are SPDT and available for switching 1 
amp. or 5 amp. loads.) 


The reason you supply the thermistor 
is that you know how much mounting 
space there is, what temperature range 
has to be monitored, and how much power 
the thermistor can safely dissipate. The 
woods are full of thermistor suppliers and 
the ‘Series 8000 Thermistor Temperature 
Control” Bulletin contains a useful guide 
to thermistor selection. 


Compared to other ways you could de- 
tect and do something useful with changes 
as small as 0.1°C, this device is guaranteed 
free of locking contacts, delicate mecha- 
nisms and other life-shortening elements. 
It also provides resettable control, as well 
as accurate “remote” control even when 
fairly long leads from the thermistor are 
used. 


Since this temperature control is about 
83% magnetic amplifier, this seems like a 
good place to give a plug to Sigma Mag- 
netic Amplifier devices in general. We can 
sell you regular and souped-up 60 cycle 
models, and have in development a 400 
cycle type in a hermetically sealed case. All 
are rugged, microwatt-sensitive switches 
particularly useful as current, voltage or 
resistance comparators for monitoring or 
controlling light intensity, radiation level, 
pressure, vacuum, line voltage, etc. Bulle- 
tins on any are available on request. 


*In South Braintree, the temperature today is 270°K. 


SIGMA 


SIGMA INSTRUMENTS, INC. 
89 Pearl Street, So. Braintree 85, Mass. 
An Affiliate of The Fisher-Pierce Co. (since 1939) 
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C. V. Gregory, General Sales Manager, Reliance Electric and Engineering Co. 


Pinpoint the exact drive for your 


C. V. Gregory makes sure you get that exact drive. His 
Reliance Sales Engineers provide the application experience 
to make it easy for you to select from this full line of 
mechanical and electrical drives .. . % to 1,000 horsepower. 


From silo unloaders and barn cleaners to the most completely automated 
industrial machinery, Reliance motors and drive systems provide 
just the right motive power. 


See Reliance in booth 2023, Design Engineering Show, New York Coliseum, May 23-26. 
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machine from Reliance’s full line 


Get proof of Reliance’s sound product engineering and performance. 


Talk to a Reliance Sales Engineer. There is an office near you. Check the 
Yellow Pages or write for Catalog A-100 showing the Reliance full line. 


Product of the combined 
resources of 
Reliance Electric and 
Engineering Company and its 
Master and Rseves Divisions 


RELIANCE ‘ncincerine co. 


DEPT. 285A, CLEVELAND 17, OHIO 
Canadian Division: Toronto, Ontario 
Sales Offices and Distributors in Principal Cities 


Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
Circle 639 on Page 19 
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Wheelock, Lovejoy is your best source of 4140 and 
4150 type free-machining alloy steels, the easy- 
working steels that machine far better than regular 
type steels, and which cost less in the finished part. 

Wheelock, Lovejoy, for many years the pioneer in 
the development and application of 4140 and 4150 
type free-machining alloy steels, offers you the most 
extensive stocks anywhere, in all W-L warehouses. 

Available variety of 4140/50 type free-machining 
stock includes round, square, flat, billets, and forgings 
to specifications. 

For best .. cocks, best service, get in touch with your 
nearest Wheelock, Lovejoy warehouse. 


W-L STEEL SERVICE CENTERS — Cambridge ¢ Cleveland 
Chicago ¢ Hillside, N. J. © Detroit ¢ Buffalo ¢ Cincinnati 
AGENTS — Southern Engineering Company, Charlotte, N.C.; 
Sanderson - Newbould, Ltd., Montreal and Toronto 


“The Alloy Steel Center” 


WHEELOCK, 
LOVEJOY 


& COMPANY, 
134 Sidney Street, Cambridge 39, Mass. 
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sure-balancing ring installed at base 
of seal protects it against blow out 
action of trapped pressure. Miller 
Fluid Power Div., Flick-Reedy 
Corp., York and Thorndale Roads, 
Bensenville, III. 

Circle 948 on Page 19 


Open Motors 


three-phase units 
have built-in protector 


Line of inherent, automatically pro- 
tected motors, three-phase, 1/4 
through 3 hp, ac, consists of 67 dif- 
ferent types of open motors in a 
variety of voltages, speeds, and 
mountings. Complete self-protection, 
from both temperature and current, 
is provided against severe overloads, 
stalling, single phasing, unbalanced 
voltage, high ambient temperatures, 
and motor ventilation obstruction. 
Protector is assembled and com- 
pletely wired inside motor at factory. 


2g 


Motors are suited for all three-phase 
applications. Kingston-Conley Inc., 
Div., Howell Electric Motors Co., 
900 North Ave., Plainfield, N. J. 
Circle 949 on Page 19 


Pressure Switches 


for operation at fixed pressure 
between 5 and 1000 psi 


Small, lightweight pressure switches 
of aircraft quality weigh 2 oz and 
measure | 1/16 in. in diam and 214 
in. long. Units are available for 
operation at any fixed pressure be- 
tween 5 and 1000 psi. Slight ad- 
justment of operating point of any 
particular switch is accomplished by 
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TEAR OUT AND PUNCH AS INDICATED FOR YOUR FILE 


TEAR OUT AND PUNCH AS INDICATED FOR YOUR FILE 


O 


|O 


BEARING 


One in a series of technical reports by Bower 





ROLLER BEARING LIFE AND 
CAPACITY LINKED TO STRESS DISTRIBUTION 





These reproductions of photoelastic 
studies contain important evidence for 
every engineer and designer concerned 
with the performance and selection of 
roller bearings. In these photographs, the 
alternate dark and light areas, called 
fringes, indicate not only the magnitude 
of stress but also the stress distribution. 
The photographs were taken by Bower 
R ch Engi s during a study of 
stress distribution in roller bearings. 





The subjects represent rollers and race- 
ways of two roller bearings under iden- 
tical loads. The illustration at the left 
shows a roller of conventional design. 
The illustration at the right shows a 
Bower “Profiled” roller. That is, the 
roller is precision ground with a large 
radius generated along the body of the 
roller—a predetermined and controlled 
distance from each end. 


The conventional roller photo (left) 
clearly shows how, under load, stress 
concentration builds up in and near the 
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roller ends. This is called edge-loading. 
Such areas of concentrated stress are the 
breeding grounds for metal fatigue and 
eventual bearing failure. 


In the photo of the “Profiled” roller 
(right) stress lines can be seen uniformly 
distributed across the whole length of 
the roller and raceway. There are no 
points of excessive stress concentration, 
consequently no starting points for early 
fatigue. Such a “Profiled” roller exhibits 
a great advantage in improved load 
carrying capacity, a most important 
bearing requirement. 


Under actual operating conditions, 
Bower “Profiled” roller bearings show 
a considerably longer life at higher 


speeds and under greater loads than con- 
ventional roller bearings. 


Because of this, and of other Bower fea- 
tures to be discussed in later technical 
reports, we suggest that you consider 
the advantages of Bower bearings in 
satisfying your future bearing require- 
ments. 


xkkekne 


Bower engineers are always available, 
should you desire assistance or advice 
on bearing problems. Where product 
design calls for tapered roller bearings 
or journal roller assemblies, Bower 
makes these also in a full range of types 
and sizes. 





3 OWE = ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION — FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICHIGAN 
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COUNTERS 
ECTRONICS 


PIC-600 quiet electric counter offers 
great advantage for low level DC circuits - draws only 
.14 amperes from 30-volt transistor circuit. 


QUIET OPERATION Efficient magnetic circuit and balanced mechanical 
action result in smoother operation with reduced noise 


knob reset 
panelmount 


mounting holes on 
1.062 x 1.05 centers 


TURNS COUNTER FOR POTENTIOMETER 


Gives hundredth turn readings visible when 
fingers are on adjusting knob. Registers to 
999 and repeats. Friction lock secures set- 
ting. Available with dial light and for 
remote operation. 


LOW BACK-LASH COUNTER ASSEMBLY 
Rugged, add-subtract revolution counter as- 
semblies widely used as indexing registers 
for potentiometers, variable capacitors and 
other digital readout requirements. Wide 
choice of optional features. 


RECTIFIED FOR AC Eliminates AC hum — 
gives DC operating reliability from 25/40/ 
50/60 cycles. 


50 MILLION COUNT LIFE On life tests at 
1000 cpm pass 100 million counts. 


1000 COUNTS PER MINUTE Much higher 
speeds with suitable actuating impulses. 


BALANCED ARMATURE Smooth, quiet oper- 
ation and low friction in any position. 


Also available to count dozens, coins, pairs, 
quads, etc. 


INDEXING METER WITH SWITCH 


Developed for use with wire and tape re- 
corders, Switches are actuated automatically 
at fixed “index numbers” for which the 
unit is built. Many variations available for 
a wide range of application. 


7-DIGIT REVOLUTION COUNTER 


Non-reset. Adds or subtracts 10 counts per 
shaft revolution. Top-coming or top-going 
shaft rotation. Totally enclosed in die cast 
housing. Available sealed; also with adaptor 
for flexible shaft drive. 

—_— 


GENERAL CONTROLS CO. 
8078D McCormick Boulevard, Skokie, Illinois 
Representatives and Distributors in Principal Cities of United States and Canada 
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unlocking and turning electrical re- 
ceptacle. Intended for use in fuel, 
hydraulic, pneumatic, or refrigera- 
tion applications in temperatures 
from —65 to 275F, switches are 
designated Type 6621. They meet 
environmental and vibration re- 
quirements of specification MIL-E- 
5272A and withstand shocks to 100 
g. Contact ratings are 2!4 amp in- 


ductive or 5 amp resistive at 50,000 
feet and 30 v dc, and 5 amp at 125 
or 250 v ac. Usual pressure port is 
in accordance with Military Stand- 
ard 33656-2 for mating with flared 
lf-in. tubing; 14-in. pipe thread is 
also available. Consolidated Con- 
trols Corp., Bethel, Conn. 

Circle 950 on Page 19 


Vacuum Valves 


are pneumatically operated, 
compact units 


Type PV, pneumatically operated 
vacuum valves have bellows-sealed 
construction and are available in 
54, 1, and 11/-in. port size. Max- 
imum conductance is achieved by 
an unusually long-stroke, short-flow 
path through the valve and an un- 
obstructed, full-size port. Available 
for either right-angle or in-line ap- 
plication, valves can be mounted 
either vertically or horizontally and 
can be furnished with either pipe 
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Nature’s Tiny Flashlight. There's 
more to the surprisingly bright flashes of 
the firefly (Lampridae) than the body 
chemicals which it burns. In addition, a 
clear, curved section of the insect's skin 
acts as a magnifying lens and a layer of 
crystals as a reflector. 


Miracles vn 
Mimatumnzation 
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q 44 = 
ACTUAL SIZES OF THE MPB BEARINGS 


USEO IN ANGLE COUNTER SHOWN ABOVE 
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Miniature Angle Counter. Moving 
tape on this counter used in aircraft 
(approx. 3%” long) shows horizontal 
angular deviation from pre-set point. MPB 
bearings on key shafts help keep torque 
at approximately 0.1 ounce-inch at tem- 
peratures from —55°C to +125°C! 


Man with Miracles. Scott Claytor 
is constantly helping industry and aviation 
to solve problems of friction and inertia 
with MPB bearings. Like all MPB Technical 
Representatives, he'll be glad to help you 
meet the challenge of miniaturization 
efficiently and economically. 


Today’s accelerated processing programs (and space programs) 
demand that equipment operate continuously and faultlessly at high rates of 


speed and with maximum efficiency. The bearings which minimize frictional and 


inertial losses in such equipment must often be extremely small, but nonetheless 
dependable in every respect. MPB supplies industry and the military with tiny, 
tough, reliable bearings from a line of 500 types and sizes ranging down to 
1/10” O.D. *‘Specials’’ when necessary. For complete details, ask for our new 
catalog. Engineering assistance on request. Write Miniature Precision 
Bearings, Inc., 105 Precision Park, Keene, N. H. 


: 
cog = 
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WHAT'S YOUR 
CLAMPING PROBLEM? 


Wittek has the answer—Here are a few from among the 
many different types and sizes of clamps designed and manu- 
factured by WITTEK. Whatever the clamping problem on hose, 
plastic pipe, duct or other connections, it’s a safe bet that 
WITTEK has the exact type and size clamp to do the job right! 
Let WITTEK help solve your clamping problems. Write today. 


Quality Clamps for Over a Quarter Century 


WITTEK Manufacturing Co. Cle tory Cl 


for Every 


Application 
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thread or solder connections. Valve 
is for use wherever a quick-acting, 
positive-sealing, automatic device is 
needed. Air requirement is 75 to 
90 psi. Veeco Vacuum Corp., Dept. 
2125, 86-P Denton Ave., New Hyde 
Park, L. I., N. Y. 

Circle 951 on Page 19 


Tantalum-Foil Capacitors 


provide range of 
0.5 to 200 mf 


Three case sizes in etched-foil 
tantalum electrolytic capacitors are 
equivalent to case sizes Cl, C2, and 
C3 of MIL-C-3965B, and collectively 
provide a range of 0.5 to 200 mf and 
working voltages to 150 v de, de- 
pending upon capacitance. Etched- 


foil units provide higher maximum 
capacitances and have lower leak- 
age-current characteristics than plain 
foil type. Either polar or nonpolar 
types are furnished. Ohmite Mfg. 
Co., 3684 Howard St., Skokie, III. 

Circle 952 on Page 19 


Film Adhesives 


maintain high strength in 
wide temperature range 


Four elastomer - phenolic _ high- 
strength, thermosetting, dry-bond- 
ing film adhesives are available for 
structural bonding and honeycomb 
sandwich construction. Adhesives 
provide uniform adhesive thickness 
throughout the joint, controlled con- 
finement of adhesive to immediate 
bonding area, clean bonding opera- 
tions, and simple application proce- 
dures. They are available in vary- 
ing widths and thicknesses and can 
be die cut into complicated shapes. 
Shear strengths range from 3040 to 
4180 psi with extremely high peel 
strengths from 55 to 110 Ib per in. 
width at 75F service temperature. 
Designated Scotch-Weld films AF- 
10, AF-30, AF-31, and AF-32, ad- 
hesives maintain high - strength 
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properties over a wide service tem- 
perature range. They have excel- 
lent resistance to water, 20 per cent 
salt spray, hydraulic oil, and aro- 
matic fuels. Adhesives, Coatings, & 
Sealers Div., Minnesota Mining & 
Mfg. Co., 900 Bush Ave., St. Paul 6, 


Minn. 
Circle 953 on Page 19 


General-Purpose Motors 


in ratings from 


1 to 150 hp 


Redesigned to meet new NEMA 
specifications, Type RS dripproof, 
general-purpose motors have fully 
seasoned, cast-iron frames with in- 
tegrally cast feet to assure high de- 
gree of rigidity in mounting with- 
out stator distortion. Motors are 
available in ratings from 1 to 150 
hp and frame sizes 182 through 505. 
They are Mylar insulated through- 
out for high dielectric strength and 
compactness. Double-width, sealed 
ball bearings require no lubrication 
or other maintenance. Motors op- 
erate continuously at a rated tem- 
perature rise of 40C. They are 
available for two or three phase, in 
all standard frequencies and com- 


mercial voltages below 600. Lima 
Electric Mctor Co. Inc., Div., Con- 
solidated Diesel Electric Corp., 
Dept. 139, Lima, Ohio. 

Circle 954 on Page 19 


Time-Delay Relay 


provides switching within 
+1 millisec 


Highly accurate time-delay relay 
Model 50-129 provides sequential 
time-delay switching within a toler- 
ance of +0.2 per cent or +1 mil- 
lisec. Relay energizes at 100, 250, 
and 450 millisec, operates on a 
nominal 28-v dc power source, 
switches up to 1 amp de, and op- 
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LONG LIFE, THOMSON ‘‘Snap-In”’ 
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—BEARINGS of smooth, tough DuPont NYLON 





Low Cost Low Cost Low Cost 
FLANGED Nyliner SLEEVE Nyliner DOUBLE-FLANGE Nyliner 


COST LESS to BUY 
COST LESS to INSTALL 
6 ELIMINATE LUBRICATION 


Additional Benefits: 


CLOSE FIT © LOW FRICTION © INSTANTLY REPLACEABLE 
LONGER LIFE © RESIST POUNDOUT © RESIST ABRASION 
EASILY INSTALLED © NO FRICTION OXIDATION © MINIMUM SPACE 

LESS SERVICING © DAMP .VIBRATION © SILENT OPERATION 
SELF-RETAINING © OPERATE IN LIQUIDS © LIGHTEST WEIGHT 
RESIST CORROSION © NON-CONTAMINATING © REDUCED WEAR 


Engineered to Solve Problems .. . Improve Products . . . 
Reduce Costs! 


NYLINER Bearings are a highly engineered thin liner of DuPont Nylon, designed 
to bring bearing users the many benefits of Nylon as a bearing material by solv- 
ing most of the limitations surrounding its use. The compensation gap prin- 
ciple assures maintenance of diametral tolerances for precision applications 


Seven Standard Types available from stock. Write for literature and name of 
your local representative who stocks NYLINER Bearings for immediate shipment 








*\\\ THOMSON INDUSTRIES, Inc. 
KO) DEPT. 4, MANHAS: ET, NEW YORK 
‘ cy 








Also— “2 —Manufacturers of BALL BUSHINGS . . . the Ball Bearing for Linear 
Motions and 60 CASE... ihisbened & Ground Steel Shafting 
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MEASURING ROUNDNESS 


OF 
INSTRUMENT 
BALL BEARINGS 


By RICHARD E. AMIDON, Staff Engineer, Production Engineering Department 
New Hampshire Ball Bearings, Inc. 


Roundness of instrument ball bearings is a variable not covered 
by ABEC standards. Yet, it isan important factor in running 
quality. Since it is a very difficult variable to measure, except 
with costly equipment, most users must accept roundness 
on faith. 


Roundness can be defined as “equidistance of all points on a 
curved surface from a fixed center”. To measure roundness of 
a ball bearing component, therefore, you must establish its 
center and radius. However, since its center is not accessible 
as a point of reference, you must establish an “artificial’’ center. 
The closer the assumed or artificial center is to the actual center, 
the more accurate a given method of roundness measurement 
will be. 


What you're really measuring is out-of-roundness, cr deviation 
from a true circle. Such deviations are called lobing. There are 
three common ways of measuring out-of-roundness. 


THE TWO-POINT METHOD 

Most widely used of all measuring techniques is the method of 
measuring various diameters between two anvils as in a mi- 
crometer or two-point gage. The difference between the largest 
and smallest diameter is out-of-roundness. This method is 
accurate only if there is an even number of lobes of equal height 
and symmetrical spacing. Notice in the accompanying sketch of 
a three-lobed shape, all three diameters are equal... and the 
two-point method would indicate perfect roundness. 


THE THREE-POINT METHOD 
When an odd number of lobes exists, a three-point gage can 
be used to measure out-of-roundness. Variations are measured 


<i 
ye 
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by rotating the part between two fixed points at a known angle 
with each other and a movable point connected to an indicator. 
This method, which calls for calculations to convert indicator 
readings to true-out-of-roundness, is accurate only when the 
number of lobes is known and they are symmetrically spaced 
and equal in height. 


ELECTRONIC GAGING 

Fortunately for you, instru- 
mentation has been recently 
developed which measures out- 
of-roundness directly as radial 
variation with accuracy to 
several millionths of an inch. 
The part to be measured is 
chuck-mounted to a precision 
spindle and slowly rotated. An 
electronic gage head translates 
radial surface variations into a 
polar chart trace with deviations 
magnified as much as 10,000 
times. Comparison of the chart 
trace with concentric circles of known radii reveals absolute 
deviation from a true circle. New Hampshire Ball Bearings, Inc. 
was the first to use this instrument as a quality control tool in 
the laboratory and on the production line. Other instrumenta- 
tion used to assure the running quality of New Hampshire 
Bearings is described in our new Design and Purchasing 
Manual. 


POLAR CHART TRACE 


NEW DESIGN MANUAL 

Newly revised and expanded, this authoritative publication 

covers everything you need to know about applying and 
buying miniature and instrument ball bearings. 
Comprehensive general information, catalog data 
and engineering bulletins are included in its 
100-plus pages. Personally registered copies are 
available to qualified engineers, draftsmen and 
purchasing agents. Please send your request on 
your company letterhead. 


NEW 
BALL BEARINGS, INC. 


PETERBOROUGH, N. H. 
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erates in a similar manner to a 
three-pole single-throw relay. Unit 
measures 3 x 3 x 6 in. and has an 
operating life of 1000 hr. Elec- 
tronics Dept., Hydro-Aire Co., 3000 
Winona Ave., Burbank, Calif. 

Circle 955 on Page 19 


Rotary Switches 


decimal-binary units 
feature gold contacts 


Ten decimal-to-binary rotary input 
switches which convert decimal con- 
stants to a positional number code, 
available primarily for computer 
control consoles, are keyed to vari- 
ous binary code combinations. Se- 
lectors are available with 8 or 10 
detented positions, yet only 1.3 sq 
in. of mounting surface is required. 
Double-turret terminals allow easy 
wrap-around solder connections, 
with all wiring on one plane. Each 
plastic-enclosed precision switch is 
SPDT, with gold contacts for reli- 
able long life. Electrical rating is 


1.560 a 


0.5 amp inductive, 1 amp resistive 
at 30 v dc. Micro Switch Div., Min- 
neapolis-Honeywell Regulator Co., 
Freeport, Ill. 

Circle 956 on Page 19 


Self-Clinching Fasteners 


for sheet metal in 
thickness down to 0.032 in. 


New fasteners are self-clinching, are 

positively locked into sheet metal 

with high push-out and torque re- 

sistance, and do not project on re- 

verse side of sheet. ‘They provide 
(Please turn to Page 374) 
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Baldor Motor spe- 
cially-designed for 
the Southwestern 
Engineering Co., 
Los Angeles. This 
motor, with eccen- 
tric weight on both 
ends of shaft, is 
the drive mechan- 
ism for their effi- 
cient SWECO Vibro- 
Screen Separator. 


Another version of 
same motor de- 
signed by Baldor 
to fit a specific 
application. Result 
is a highly efficient 
power-plant that 
keeps equipment 
operating with a 
minimum of down- 
time. 





f/f 


;. BALDOR’s ° 
unique engineering service 
design the one right motor 


for your equipment! 


To assure maximum efficiency from today’s highly complex 
and precision-built equipment, more than just a standard- 
type motor is needed to supply the power. It has to be de- 
signed and engineered to fit the specific application—not just 
adapted to the equipment. 


Baldor’s staff of extremely competent engineers has played 
an important part in helping many original equipment manu- 
facturers develop motors that are “tailor-made” for their 
particular requirements. 


This outstanding design and engineering service is yours with- 
out delay or obligation. Contact your local Baldor represen- 
tative or write direct. 





Our 40th Year! 
Electric Company 





Available 
in 4349 DuncanAve. e St.Louis 10, Mo. 


Old Over 500 Authorized Sales & Service Distributors in U.S. A. 


and 
i e Chi . . . tt 
Rerated District Offices Atlanta « Chicago « Cleveland « Dallas « Dayton 


Des Moines « Detroit « Litchfield, Conn. « Los Angeles « Milwaukee 
NEMA Minneapolis « New York « Kansas City, Mo.« Oakland « Philadelphia 
Frames! Portland, Ore. « Syracuse 
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HOW DOEHLER-JARVIS’ 
DAY-TO-DAY SERVICE HELPS 
MELNOR MASS PRODUCE 
HIGH QUALITY 

LAWN EQUIPMENT 


Melnor Industries, Inc., is the leader in garden sprinklers and 
related hose hardware... items designed to high mechanical 
standards, modernly styled, priced for volume sale. 


From the start, most parts of most items in the Melnor line 
have been die cast by Doehler-Jarvis...for reasons that Melnor 
sums up in the simple phrase, “day-to-day service.” 


But this is a phrase that needs illumination, needs specifics. 


Just what does Doehler-Jarvis include in this “day-to-day 
service” that means so much to die castings customers? As you 
might expect, Doehler-Jarvis provides all customary services, 
such as tapping, drilling, milling and other pre-assembly work. 
Doehler-Jarvis provides important extras, too... extensive assist- 
ance in parts design, for example, and complete finishing facilities, 
Even sub-assembly may be negotiated, if desired. 


But more important than these is a sort of informal “partner- 
ship for production” ... where key people in D-J keep in daily 
touch with their opposite numbers . . . with D-J’s sales engineer 
coordinating all along the line. Through this mutual understanding 
and interchange of process knowledge, design is continually im- 
proved, costs continually reduced. Often difficulties are antici- 
pated and entirely avoided by the close personal contact that 
exists at all working levels with Doehler-Jarvis customers, 


Pictures at right show some of the points of contact...show 
some of the Doehler-Jarvis facilities that make this unique work- 
ing relationship pay off for Melnor...as a comparable relation- 
ship might for you. 








Doehler-Jarvis 


Division of 
NATIONAL LEAD COMPANY 
General Offices: Toledo 1, Ohio 
Plants at: 

Toledo 
Grand Rapids 2, Mich. 
Pottstown, Pa. 

Batavia, N. Y. 


In Canada: Barber Die Casting Co. Limited 
Hamilton, Ontario 


In Brazil: Industrias Doehler do Brazil, Ltda., 
Sao Bernardo do Campo, Sao Paulo 








Circle 648 on Page 19 


Close liaison during die design does much to 
keep Melnor’s costs down. At this stage slight 
modifications in die or part often eliminate 
one or more operations. To attain this flexi- 
bility, D-J designs and makes its own dies. 











Coordinated production is achieved simply. 
It’s done by a daily telephone call that estab- 
lishes Melnor’s needs for the next two days. 
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Idea exchange starts early! You are looking in on a tough-minded, a new sprinkler model. During production informal meetings 
sharp-pencil work session. At this one, Melnor and Doehler-Jarvis between individual members of this group will keep production 
decision makers are setting basic production requirements for moving smoothly. 





Joint meetings establish production cost limits. Two heads have proved better than one in giv- Mutual considerations bring packing innovation. 
Then D-J automates to bring costs within re- ing Melnor products durable low-cost finishes, Until recently, D-J shipments went to Melnor in 
quirements Ordinarily, automatic tooling is so specialists from both companies confer fre- throw-away packages To rave money and time 
developed and made in Dochler-Jarvis’ own quently. D-J both plates and paints. Modern at both plants, D-J engineers designed the 
shops...as was this 12-station, indexing tool. inspection guards finish quality. money-saving re-use container above, 


Before closing, D-J has its trucks loaded for Plant-to-plant delivery is direct and fast. Ship- the morning. Coordination is so close that 
the next day’s delivery and has started pre- ments to Melnor go in one or more of Doehler- neither plant is called upon to carry high parts 
paring shipments for the succeeding day. Jarvis’ own tractor-trailors, arriving early in inventories. 
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SPRING 
LOADED 


VARIABLE SPEED DRIVES 


MANUALLY 
CONTROLLED 


Now you can get famed Browning quality in motion 


controlled variable speed drives. Serving % to 2 hp require- 
ments, this new Browning line includes: 


> Spring loaded variable pitch sheaves; 3’,4”",5” and6” OD 
> Manually controlled variable pitch sheaves in same sizes 


> Adjustable motor base, for quick accurate adjustment of 
center distance 


Browning’s spring loaded sheave replaces any ordinary 
sheave, driver or driven, to provide a wide speed range 
simply by adjusting center distance. In combination with 
the new manually controlled type, twice the normal range 
is attained with no change in center distance and without 
misalignment. The convenient bracket knob permits infinite 
speed control. Both sheaves use oil impregnated bushings 
that are lubrication-free, always clean, always low in 
maintenance. 

Browning variable speed drives help you achieve maximum 
production from your equipment. Your Browning distributor 
can give you complete details. Ask for Catalog SL-101. 
Browning Manufacturing Company, Maysville, Kentucky. 
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DEPENDABLE SERVICE CONSULT YOUR BROWNING DISTRIBUTOR 
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(Continued from Page 371) 


load-bearing threads in sheet metal 
of thicknesses down to 0.032 in. and 
of Rockwell hardnesses of B 70 or 
less. Fasteners are installed by any 
standard pneumatic or oil-hydraulic 
squeezer into previously punched 
or drilled holes, They are made 
in carbon steel with various rust- 
resistant finishes and in Type 303 
stainless steel with thread sizes from 
0 to 3. Penn Engineering & Mfg. 
Corp., Doylestown, Pa. 

Circle 957 on Page 19 


Grinding Spindles 


incorporate concealed 
air-flow flinger 


Improved, concealed, centrifugal air- 
flow flinger prevents coolant from 
entering spindle bearings and pro- 
vides complete protection for the 
operator from hazard of exposed 
high-speed rotating end covers. Total 
eccentricity of the shaft, measuring 
in tapered hole, will not exceed 
0.00020 in. Units are dynamically 


balanced with all rotating parts in 
full assembly to 0.000025-in. ampli- 
tude of vibration. Pope Machinery 
Corp., 261 River St., Haverhill, 


Mass. 
Circle 958 on Page 19 


Miniature Pressure Switch 
operates in any media 


Model 760, miniature pressure 
switch has proof pressure of 5000 


MacuHineE DesIcn 














DOT PLUG B 


fill holes 
functionally 


Inexpensive DOT Plug Buttons are ideal for covering 
drilled or molded holes in metal or plastic structures 
of all types. Finger pressure snaps them into place, 
spring tension holds them there without rattling even 
under conditions of severe vibration. 


Used as covers for inspection or maintenance - access 
holes, Plug Buttons are easily removed and can be 
re-inserted repeatedly without lessening their 
effectiveness. Used in combination with plastic lens 
inserts, Plug Buttons make excellent indicator-light 
covers. Faceted, Fresnel-type or plain lenses can be 
made in a variety of colors and can be designed to 
show words, letters or symbols, according to the 
requirements of the particular application. 


DESIGN 
NGINEERING SERVICE 


ee F's Designers, metallurgists and plastics specialists on 
~~ DOT’s engineering staff are equipped to work out 
S. optimum combinations of metal and plastics to suit 
particular requirements. Hundreds of variations 
; in shape, finish and material are possible. 

-. S4'b basic steel or brass Plug Button, for example, can 
. be parkerized or polished or finished in chrome, nickel, 
zinc, copper or any of a wide variety of colored 
enamels. Designs can be stamped into the metal 
or molded Lucite lenses can be inserted. 
Nylon, polystyrene or flexible polyethylene Plug 
Buttons can be molded to show trademarks, 
indicator symbols or any other design. 


CARR eas TENER COMPANY 
Division of United-Carr Fastener Corporation, Cambridge 42, Mass. 


Offices In: Atlanta, Boston, Chicago, Cleveland, Dallas, Detroit, 
Kalamazoo, Los Angeles, Louisville, New York, Philadelphia, Syracuse 
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FRICTION-FREE MOTION: Recirculating 


way bearings and ball screws provide mechanical 
advantages for supporting and moving machine 
components. TYCHOWAY , 

bearing combines rigidity 

and capacity of rollers 

with compact, 

easy-to-install 

recirculating 


feature. Elim- 
Write for 


inates stick-slip as Bulletin 22-50 


low coefficient of friction—less than .005—equal- 
izes starting and moving friction. 25 lb force 
smoothly moves 5,000-lb load even at low speed. 
Center guide flange assures accurate roller align- 
ment. Antifriction characteristics minimize lub- 
rication problems. SUPER-CISION ball screw 
combines advantages of screw and nut with anti- 
friction characteristics—mechanical efficiency of 
90% or more. Clean, compact nut is result of pat- 
ented internal ball return. Twin-nuts’ unique 
vernier adjustment (see cut) permits precise pre- 
load setting, eliminates backlash. Ball screws and 
nut housings made to any configuration to suit 
requirements. These companion products make 
linear 


5 — . 
Write for ‘ee eS) 
Bulletin 25-50 » , 


motion 
completely 
predictable and 
accurate, with 
minimum effort. 


Special Products Division 


Seully-Jones and Company 


1905 South Rockwell Street, Chicago 8, lilinois 


376 Circle 651 on Page 19 





| sition, ' 
| Cadmium or anodized finish. Al- 
| loy Bellows Inc. 18125 Roseland 
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psi with operating pressure of 25 
to 1000 psi. Available in steel and 
aluminum, unit has envelope size 
34-in. hex x 3.12 in. Piston type 
operation is featured, and operating 
pressure can be adjusted in the 
two models: Model 760-A, to 250 psi. 
and Model 760-B, 200 psi to 1000 
psi. The switch has a fixed dif- 
ferential and will operate in any 
media. UL-approved switch, 5 amp, 
240 v, SPDT, operates in any po- 
NPT pressure port. 


Rd., Cleveland 12, Ohio. 
Circle 959 on Page 19 


Conveyor Pulley 


has interchangeable bushing 


Type X machined conveyor pulley 
with interchangeable bushing has 
been added to fixed-bore type. New 
pulley is available in either crown 


or straight face, in diameters from 
4 to 12 in. with face widths to 72 
in. Rockwood Pulley Mfg. Co. Inc., 
20 Crosby St., New York 13, N. Y. 

Circle 960 on Page 19 


Strainer Assembly 


protects hydraulic 
control valves 


Strainer assembly prevents chips 
and flakes from entering hydraulic 
control valves. Unit has inlet and 
outlet ports which enable a con- 
tinuous flow through the assembly 
with 100-mesh brass screen catching 
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Iron-base Ss p e e d 


2142” diameter Titanium 


244 pounds the progress of ee 


gas turbine development 


For applications ranging from automotive 
to aircraft propulsion, Wyman-Gordon is 
the world’s largest producer of forged com- 
ponents for the gas turbine industry—tur- 
bine wheels, compressor discs, blades and 
vanes, for stationary turbines, nuclear instal- 
lations, aircraft and missiles. 

Wyman-Gordon’s production experience 
includes forgings of a wide range of metals 
from low-alloy high-strength steels—titani- 
um—intermediate temperature alloys—to 
the super-nickel-base alloys and refractory ay 
metals. Guaranteed minimum proper- our lun 
ties assure improved performance and de- 
pendability, and enable designers constantly 
to raise their sights and increase turbine 
capabilities. 

With unexcelled research and production 
laboratories to concentrate on your develop- 
ment problems and with hammer and press ast. 1088 
capacity unequalled in the country,Wyman- : 
Gordon is prepared to serve you in great 
depth at the design, engineering and pur- 
chasing stages of your requirements. 





Nickel-base 
high-temperature alloy 
45” diameter High-strength steel 
520 pounds 19” diameter 
143 pounds 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... and Beryllium Molybdenum Columbium and other uncommon moterials 


HARVEY ILLINOIS WORCESTER MASSACHUSETTS DETROIT MICHIGAN 


GRAFTON MASSACHUSETTS FRANKLIN PARK ILLINOIS LOS ANGELES CALIFORNIA FORT WORTH TEXAS 
Circle 652 on Page 19 





ADVANTAGES OF 
FLEXIBLE SHAFTING 


For Power Drive and Remote Control 


by 
C. Hotchkiss, Jr. 
Application Engineer 
Stow Manufacturing Company 


Flexible shafting has the follow- 
ing advantages over other type 
drives: 


1—it is often the simplest meth- 
od of transmitting power be- 
tween two points which are 
not collinear or which have 
relative-motion. 


2—eliminates exposed revolving 
parts 


3—does not require accurate 
alignment 


4—easy to install and maintain 


Not Collinear—Where it is neces- 
sary to connect two shafts which 
are not collinear, a simple arrange- 
ment of a single belt or two uni- 
versal joints will often do the job 
adequately. But, in many cases 
where the path of transmission is 
more complicated and would re- 
quire a more expensive arrange- 
ment of mechanical components, 
flexible shafting provides a sim- 
ple, low cost, efficient drive which 
is easy to install because it does 
not require accurate alignment. 
See example, figure 1, in which a 
1%-inch Stow flexible shaft is used 
to drive the auger on a G.L.F. 
bulk feed truck. 


Flexible shafting also allows the 
designer greater freedom in locat- 
ing either the drive or the driven 
component on a piece of equip- 
ment. 








Relative Motion — Where two 
shafts which have relative motion 
must be connected, flexible shaft- 
ing is often the ideal means of 
transmission. In many cases it 
eliminates a much more compli- 
cated drive which would, neces- 
sarily, include telescopic joints; 
further, it eliminates the danger of 
exposed moving parts. See figure 
2, which shows a %-inch Stow 
flexible shaft driving an Avery 
Rake built by the Minneapolis 
Moline Co, 


Other typical applications of this 
type are used on portable power 
tools when motors are too heavy 
to be mounted on the tool—such 
as portable grinders, sanders, paint 
scrapers, saws and tree tappers. 
And, since flexible shafting is 
not affected by vibration, it is an 
ideal drive for applications where 
a high degree of vibration is in- 
volved—such as in vibration test- 
ing tables and concrete vibrators. 


Stow flexible shafts are available: 
for power drive applications in 
diameter sizes from *%-inch to 
1%-inches; for remote control ap- 
plications in diameter sizes from 
%-inch to 1%-inches. The 1%- 
inch power drive shaft will trans- 
mit up to 10 HP while the 1%- 
inch remote control shaft will 
transmit up to 4000 Ib. in. 


For complete engineering data on 
flexible shafting, including selec- 
tion charts, write for engineering 
bulletin 570. 


STOW MANUFACTURING COMPANY 


11 SHEAR STREET ° 


BINGHAMTON, NEW YORK 
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at 

all chips and flakes. Assembly can 
be cleaned in the field without re- 
moving unit from line. Operating 
temperature range is —70 to +275 
F. Unit handles pressures to 3000 


psi. Ground Systems Inc., 9752 


Cortada, El Monte, Calif. 
Circle 961 on Page 19 





Synchronous Motor 


for extremely slow speeds 


Hyspersyn adjustable-speed motor 
is available from 1/50 to 1 hp. 
There are two identical counter-ro- 
tating motors in the housing. One 
motor is connected to the 60-cps 
line, the other to a variable-fre- 
quency power supply. If variable 
frequency is 60 cps, output shaft 
is stationary and opposes rotation 
with full motor torque. An increase 
or decrease of variable frequency 
turns shaft forward or reverse. If 
60.6 cps are applied, shaft speed is 


18 rpm; at 65 cps shaft speed is 
180 rpm. Bekey Electric Div., Gen- 
isco Inc., 2233 Federal Ave., Los 
Angeles 64, Calif. 

Circle 962 on Page 19 


Precision Film Capacitors 


have 0.1 per cent 
capacitance tolerance 


Polystyrene and mylar film capaci- 
tors with 0.1 per cent capacitance 
tolerance are available in low-cost, . 
miniature, Kraitboard tubes with 
epoxy end seals. They can be fur- 
nished in hermetically sealed metal 
tubes or cans, in all mounting and 
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RAND fiber- 
resin depositor* 
licensed for 
production use 


i ‘ear 2 


... available to you wit 
real patent protectica fi 


ea 6 


weil 
and Development Corporation is licensing 
R industry for this new, high production pat- 
ented process and equipment for fiberglass 
sprayup manufacturing. It also offers design, 
technical backup and the training to help you 
make it pay off. 
Rand Development Corporation is the acknowl- 
edged pioneer and world’s foremost authority 
in the high production, low cost sprayup proc- 
esses now used by many of the leading manu- 
facturers in the boating, automotive and con- 
struction industries. 


Rand Development Corporation offers, at reasonable cost, the 
services of skilled technical personnel who will: 


. Evaluate your production problem 
. Recommend proper resins and formulations 
. Design or help redesign molds or forms 
. Manufacture pre-production prototype parts 
. Recommend and/or develop additional production processes and 
techniques if necessary 
. Train your production personnel 
This reinforced fiberglass process may offer a possible solution to your 
engineering and cost problems. The quickest way to find out is to contact 
a Rand Development Corporation, Dept.MD,13600 Deise Ave., Cleveland 
3024-RD 10, Ohio. Phone: ULster 1-6300. 


* Patent No’s 2,787,314 and 2,933,125. Canadian Patent No’s 524,774 and 576,345 





The exciting world of tomorrow is on hand at Rand today. 


RAND DEVELOPMENT CORPORATION 
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pressure control needs for 

product design engineers 
everywhere 


Type FR 
Back 
Pressure 
Valve 


CASHAME spo eu 


VALVE HELPS AIR FORCE LICK 
ICE PROBLEM IN ARCTIC 


The greatest potential ‘“‘saboteur” at 
Strategic Air Force Command bases in 
the Arctic is ICE. That’s why mobile de- 
icers are as highly prized as radar. 

In perfecting modern de-icing equip- 
ment, air force designers received an 
invaluable assist from Cash-Acme engi- 
neers. Since ordinary valves and liquids 
are completely inoperative at 65° below 
zero, new methods were urgently need- 
ed. With the help of Cash-Acme Back 
Pressure Valve (Type FR) specially modi- 
fied for this extremely rigorous job—a 
unique sprayer was developed for dis- 
charging ethylene glycol. 

Using high pressure spray nozzles to 
thaw out iced-up areas, crewmen keep 
jet bombers and interceptors ready for 
instant take-off. 

TYPE FR BACK PRESSURE VALVE 

Ready for tough, exacting jobs anywhere. 
Automatically controls desired maximum 
pressure by maintaining a determined 
inlet pressure at valve and relieving in- 
to a low pressure line. Readily usable 
for all liquids and gases. Slight modifi- 
cations make it useful as a differential 
pressure regulator. For Answers to Pres- 
sure Control Problems in Your Product. 


A. W. CASH VALVE MFG. CORP. 
666 East Wabash Ave., Decatur, Ill. 
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case styles, with glass-to-metal seals, 
and to meet all applicable MIL 
specifications. All constructions are 
available in capacities from 1 mmf 
to 50 mf, and in voltages from 10 
to 15,000 v. Characteristics include 
extremely high insulation resistance 
and low dissipation factor. Capcon 
Inc., 61 Stanton St., New York 2, 
N. Y. 


Air Governor 


is adaptable to pressures 
from 20 to 250 psi 


Gov-N-Air unit is a precision air 
governor which actuates any com- 
pressed-air-operated equipment re- 
quiring dependable, positive control 
similar to a bypass valve. Governor 
snaps open immediately once setting 
pressure has been reached, assur- 
ing an immediate full-open port 
through which controlling air passes. 


Unit is adaptable to pressures from | 
20 to 250 psi through use of an | 
adjustable locking screw and easily | 
changed springs. Wilkerson Corp., | 


1646 West 
Calif. 


Girard, Englewood, 


Circle 964 on Page 19 


Variable Resistors 


miniature units 
eliminate contact bounce 


Miniature linear-motion variable re- 
sistors have no contact bounce when | 


subjected to vibration tests of 20- 
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MECHANICAL SEALS 


“MO a alike ! 


they vary 


© IN DESIGN 
© IN VERSATILITY 
© IN PERFORMANCE 





There’s a difference in 


( DURA; SEAL 


ROTATES WITH Ory, 4G THE SHAFT 


“The Engineered Mechanical Seal” 


© Types and assemblies are available 
for the widest range of pressures, 
temperatures and liquids. 


Easy to install on your present 
pumps, autoclaves or mixers. 


Simple in construction . . . available 
in a wide selection of materials. 


Repay their investment many fold 
by preventing the loss of valuable 
fluids. 


Personal service extended nation- 
wide by factory-trained field engi- 
neers. 


WRITE TODAY FOR YOUR COPY OF 
DURA SEAL CATALOG NO. 480MD 


DURAMETALLIC CORPORATION 
KALAMAZOO, MICHIGAN 
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THE KEY 

TO A 
DEPENDABLE 
SYSTEM! 


Eastman. ‘| 


HYDRAULIC HOSE ASSEMBLIES 
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EASTMAN 
designs complete 
hydraulic operation 
for SCHRAMM 
Rotadrill 
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Valves mounted in three convenient banks for each outrigger, 
forward and reverse rotation of motor, slow down 
speed, rapid down speed and for breakout cylinder. 


ij 


PERMANENTLY ATTACHED COUPLINGS 
for 1, 2, and 3 wire braid rubber cover hose 


Oe en 


i 


The cooperation of EASTMAN Engineering was enlisted in making the 
operation of this truck-mounted Schramm Rotadrill completely hydraulic. 


Hydraulic power is delivered through EASTMAN Hydraulic Hose 
Assemblies to: 


1. Three-Speed Reversible Rotation Head: Standard speeds—44, 65 and 
120 r.p.m. with 26,500 inch pounds torque. 2. Cylinders controlling down 
feed, rapid feed and slow feed. 3. Controls for raising and lowering of mast. 
4. Breakout Cylinder. 5. Hydraulic Winch and Hook. 6. Three Outriggers. 


Dependable field service is assured through EASTMAN Two-Wire 
Braid High Pressure Hose with Permanently Attached Couplings 
providing a bond stronger than the hose itself. 


Efficient power delivery through the extensive, multiple circuits of this 
rock-drilling rig is obtained through EASTMAN designed permanently 
attached hose assemblies which insure longer life and lower cost. 


REUSABLE COUPLINGS 
for fabric cover hose 


el 


REUSABLE COUPLINGS 
for rubber cover hose 


CLAMP COUPLINGS 
for 1, 2, and 3 wire braid rubber cover hose 


ENGINEERED FOR ENGINEERS BY ENGINEERS 


Let EASTMAN Engineering assist you in planning the initial layout of 
your hydraulic system—for most efficient power delivery and lowest cost. 


Eastma MANUFACTURING COMPANY 
Dept. MD-5, MANITOWOC, WISCONSIN 
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Write today for 
Bulletin 100 and 
200 on EASTMAN 
High, Medium and 
Low Pressure 
Hydraulic Hose 
Assemblies, 
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new 
m-d 


= » 

e il g | il e 2000 cps at 30 g for 10 min in each 
of three planes. Model 7 Radiohms 
are available with either wire-wound 

iil 0 [] | i e ( or composition elements. They fea- 
ture completely corrosion-resistant 

construction. Resistance range is 100 

to 20,000 ohms (wirewound) and 

10,000 ohms to 2.5 megohms (com- 

position). End resistance is 1 per 

cent or less of total. Unit is avail- 
able for ultra-high-reliability appli- 
cations. Centralab Div., Globe- 

Union Inc., 900 E. Keefe Ave., Mil- 


| waukee 1, Wis. 
Circle 965 on Page 19 


Servo Motor-Generator 


has 100:1 signal-to- 
noise ratio 





M840-001 servo motor-damping 
generator, a size 8 unit, consists of 
a modified low-torque servo motor 
and a_ high-output, low-inertia 


h | 0 W e rs | M863 generator. Low null voltage 

combined with high generator out- 
weigh only 625 lbs Provide 400 SCFM put results in a 100:1 signal-to-noise 
continuous air flow 


M-D answers the need for lightweight 
pneumatic units for vacuum or high 
pressure systems. Only 625 lbs. total weight 
of blower and engine. Dependable 

M-D units generate 15 PSIG of 
continuous air flow or up to 18 PSIG in 





«ti : i lications. as 
surges. Ideal for mobile applications ratio. Unit features a phase shift 


of zero and linearity of 0.2 per 


M.D bl _ cent. Kearfott Div., General Pre- 
a on eee cision Inc., 1150 McBride Ave., 


and speed ranges than any other rotary Little Falls, N. J. 

positive blower. Capacities of 22 Circle 966 on Page 19 
production models range from 

50 to 4,000 CFM, pressures to 15 PSIG 
single, 70 PSIG multi-stage. 


M-D muffler packs mean quiet operation. 





Air Cylinders 


double-acting units 
For full information write have three new mounts 
M-D BLOWERS, INC., racine, wisconsin 
a. | Square-end double-acting air cylin- 
A SUBSIDIARY OF (48) MIEHLE-GOSS-DEXTER, INC. | ders are now available with three 
<. | new mounts to permit their use in 
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VIGKERS SLASHES PRICE 
OM NEW 10 lt MAGHECLUTCH 


x 
a great new mode/, 


substantially 


improved 


in, reliability 


and service /ife 


Skilful design and engineering have slashed the Torque independent of speed 
cost and weight of this new clutch one-third below Fast response 


that of the older 10 lb.-ft. model, at the same time Close control of torque through the entire 


increasing its efficiency and service life. Unexcelled operating range 


performance characteristics are identical with the The new Macneciutcu* has been laboratory tested 
other Macnecturcues in the Vickers line: for more than 10,000,000 on-off cycles, performing 


No wear on torque transmitting surfaces surely and dependably all the way. It’s a great new 


Smooth operation, without grab or chatter addition to the Vickers MAGNECLUTCH line, which 


Full torque at zero slip, transmitted with includes air cooied and water cooled models up to 


100% efficiency 200 |b.-ft. capacity. 


*Dry Magnetic Particle Clutch EPA 6100-4 
For complete data, write for NEW BULLETIN 6106-5. Watch for announcement of new 5 /b.-ft. MAGNECLUTCH 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


ELECTRIC PRODUCTS DIVISION 


1881 LOCUST STREET / SAINT LOUIS 3, MISSOURI 


Sales Engineering Offices: BOSTON (Rep.)—CEdar 5-6815 ® CHICAGO—JUniper 8-2125 ® CHICAGO (Distr.)—FRanklin 2-7272 
CLEVELAND—EDison 3-1355 ® DALLAS (Rep.)—EMerson 8-4655 © DENVER (Rep.)—MAin 3-7201 © DETROIT—TOwnsend 8-5100 © DETROIT 
(Distr.) —TRinity 4-1010 © GREENVILLE (Rep.)—CEdar 2-2421 ® LOS ANGELES—DAvenport 6-8550 ® LOS ANGELES (Distr.)—MUtual 3144 
MILWAUKEE (Distr.) —ORchard 2-9220 © NEW YORK CITY —LEnox 9-1515 © PITTSBURGH (Rep.)—ATlantic 1-4692 © SAN FRANCISCO (Rep.) — 
JUniper 6-1860 © WASHINGTON, D. C.—EXecutive 3-2650 
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“Superior Tool Steel Tubing 


TubeXperience in action 


ODDS: 1000 TO 1 TO CUT COSTS, IMPROVE 
PERFORMANCE IN 1001 DIFFERENT APPLICATIONS 


Superior tool steel tubing is an excellent material for tools, but 
equally good for 1001 other applications. Odds are that it will 
cut costs and improve performance wherever it is used. Type 
E-52100, an oil hardening grade of high-carbon and chromium 
alloy steel, has been widely used for such diverse applications 
as thread guides on hosiery knitting machines, nylon yarn 
guides, ball bearing races, nozzles for blast cleaning equip- 
ment, gear and pinion parts, dental instruments and extrusion 
mandrels. Type E-1095, a high-carbon steel tubing, is serving 


@ 


as applicators for jewelers’ oilers, leather and paper punches, 
and surgical instruments. 

Perhaps you have an application that can benefit from high 
strength and hardness, good wear resistance, abrasion resis- 
tance, shock resistance, and notch toughness. In that case, 
consider Superior tool steel tubing before you go any farther. 
It could give you a better product at a lower cost. Send for Data 
Memorandum #14, a handy guide to your thinking. Superior 
Tube Company, 2010 Germantown Ave., Norristown, Pa. 


Swoerrir lide 


The big name in small tubing 


NORRISTOWN, PA. 
All analyses .010 in. to ¥% in. OD—certain analyses in light walls up to 24 in. OD 
West Coast: Pacific Tube Company, Los Angeles, California e FIRST STEEL TUBE MILL IN THE WEST 
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a greater variety of applications. 
Angle bracket, side leg (shown), 
and extended tie rod mounts have 
been added to previously available 
bolt, flush, leg, base, or side mount- 
ings. Cylinders are easily adapt- 
able for a wide range of holding, 
positioning, or moving work, con- 
trolled manually or automatically. 
Basic cylinder is available in five 
sizes to 4-in. bore and is designed 
for air pressures to 250 psi or hy- 
draulic pressures to 750 psi. All 
cylinders are available with or with- 
out adjustable cushions. A. Schra- 
der’s Son Div., Scovill Mfg. Co., 
470 Vanderbilt Ave., Brooklyn, 


N. Y. 
Circle 967 on Page 19 


Mylar-Vinyl Laminate 


for use as 
decorative trim 


Self-adhesive, metallized Mylar-vinyl 
laminate consists of a layer of met- 
allized Mylar film laminated to 
vinyl. Mylar surface film is extreme- 
ly tough, has high tensile strength, 
and is abrasion resistant. It re- 
sists acids, alkalies, grease, and 
many common solvents. Underly- 
ing metallized surface is completely 
protected by Mylar film, Subsurface 
vinyl film thickness, ranging from 
4 to 12 mil, adds materially to over- 
all body of material and permits 
deep embossing. Available in rolls, 
strips, and sheets, material is adapt- 
able for many types of decorative 
panel and trim. Finished material 
can be applied simply by removing 
backing paper and pressing into posi- 
tion. Fasson Products, 250 Chester 
St., Painesville, Ohio. 
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Shuttle Valve 


for hydraulic fluids 
or inert gases 


Model SV4 shuttle valve features a 
“no-time-lag” poppet. Capacity of 
the lightweight unit is based on an 
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ANOTHER REASON WHY PARAGON-REVOLUTE QUALITY PAYS OFF FOR YOU! 
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Better Prints Due to 
Perforated Rollers! 


Better, faster, more economical 
prints are what you get as a re- 
sult of these perforated stainless 
steel rollers . . . a patented ex- 
clusive feature you'll find only 
in Revolute whiteprinters. The 
holes allow practically 100% ex- 
posure to the developer—at high 
speeds, low speeds, or fluctuating 
speeds. Prints travel a shorter 
route, come through clearer, fast- 
er, and there’s %4 to % less am- 
monia consumption than in other 
designs. 

This is just one of the many im- 


portant advantages in a Revolute 
Star that pays off for you in more 
efficient, economical perform- 
ance. Moreover, you'll find a Star 
model to meet your printing 
needs exactly. Printing widths of 
24”, 42” or 54”; top speeds of 45 
or 75 fpm. 

If you’re in the market for a 
whiteprinter right now ... or if 
you expect to be soon ... it will 
pay you to investigate the Star. 
Why not drop this coupon in the 
mail and we’ll send you full 
details. 





PARAGON 
REVOLUTE 


DIVISION OF CHARLES BRUNING CO., INC. 
(BRUNING 





77 South Avenue @ Rochester 4, New York 
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Paragon-Revolute 
Advertising Department, Dept. P5-W 
1800 Central Rd., Mt. Prospect, Illinois 
Please send me information on your 
Star whiteprinters. 


Name Title 








Company 
Address 


City 
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“the life of an ATLAS tank section 
begins in the town of Washington, Pa. 


... Where the Washington Steel Corporation produces thin- 
gauge Stainless Steel in long, flexible bands about a yard wide.” 


Washington Steel Corporation is the exclusive supplier of stainless 
skin for the ATLAS program for a very good reason: it has been able to 


meet the exacting specifications laid down for this specific undertaking. 


Washington Steel Corporation is the pioneer in precision-rolling of 


light gauge stainless sheets by *he Sendzimir process. 


*ATLAS—The Story of a Missile 
by John L. Chapman, ©1960 


WASHINGTON STEEL CORPORATION 


5-E WOODLAND AVENUE WASHINGTON, PA. 
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NEW PARTS AND MATERIALS 





0.118-in. diam equivalent sharp- 
edge orifice. Operating pressure is 
3000 psig with a forged-aluminum- 
alloy body; bodies of stainless-steel 
are available for higher pressure 
ranges. Pressurizing either of the 
opposing ports controls flow and 
gives zero leakage to closed port. 


Service is for hydraulic fluids or 
inert gases with operating tempera- 
tures of —65 to +165F. Inlet 
ports are for 1/-in. line and outlet 
port is for %%-in. line. Marotta 
Valve Corp., Boonton Avenue, 
Boonton, N. J. 
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Industrial Laminate 


is copper clad for 
flush printed circuits 


Textolite copper-clad industrial lami- 
nate is a glass-reinforced epoxy type, 
suitable for use where circuits must 
be forced into the laminate to pro- 
duce a flush surface. Textolite 
11585 is suited for high-reliability 
applications such as missiles, com- 
puters, and military electronic equip- 
ment subjected to adverse operat- 
ing conditions. Classified NEMA 


| G-10, material has high insulation 


resistance, very low water assorp- 
tion, high stability in humidity, and 
superior bonding strength. It is 
available in sheets measuring 36 x 


| 48 in. in addition to standard sheet 


sizes of 36 x 36 and 36 x 72 in. 


| General Electric Co., Schenectady 
| a ms. 
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Insulating Varnish 


reduces moisture 
absorption 


| Silicone-base varnish, developed for 


use as a protective coating for elec- 


| tronic components, reduces moisture 


absorption and acts as an insulator. 


| Designated Melvar A-100, it is suited 


MaAcHINE DesIGN 





FASTENER COSTS 
SLASHED 40% 


ASSEMBLY COSTS CUT 17% 


... when THOMSON RIVETS 


replace 4 bolts and nuts in double-tubular 
joints of Wallace’s Fold ’n’ Kot! 


Wallace Products, Inc., Bellmawr, New Jersey, 
manufacturers of steel and aluminum products, is a long- 
time user of Thomson rivets for dependable fastening of 
portable cots and tables. Latest step in their product- 
improvement and cost-reduction programs was the reward- 
ing switch from hand-applied bolts and nuts to machine-set 
rivets for the critical joint pictured above. The Thomson 
combination of tubular rivets and automatic rivet setting 
machines provided the superior fastening strength, assem- 
bly speed and automatic quality control inherent in riveting. 


Seventy-five years’ experience in solving fastening 
problems is the plus you get when J. L. Thomson Mfg. 
Co. becomes your source of rivets and machines. More than 
8,000 rivet specifications and more than 200 machine 
models give you standard answers to special or routine 
fastening requirements. 


Selection of ‘the right rivet-and- 
machine combination is made easy 
by a get-together with your nearby 
Thomson Fastening Man. He’s listed 
in the Yellow Pages. Another valuable 
source of information is Thomson’s 
new handbook. The coupon at right, 
attached to your company’s letterhead, 
will bring it to you. 


NEW YORK « ILLINOIS + 
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Drastic cost reductions resulted when Wallace Prod- 
ucts switched to Thomson rivets (S-1844, 34/16”) set 


with Thomson automatic riveting machine (Style 148). 


Judson L. T H tH) a] $ 0 ® Mfg. Co. 


WALTHAM 54, MASSACHUSETTS 
Thomson (Canada) Rivet Co. Ltd. 
oque, Ontario 


Judson L. Thomson Co.,523 Sawyer Rd., Waltham, Mass. 


Please rush your new handbook “Cost-Cutting Facts about Fastening with Rivets”. 


Nome__ 


Address__._____ 


® 
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City 





INDIANA *« OHIO « MICH. « PENN. + CALIF. «+ FLA. » TEXAS + MISSOURI «+ S. CAROLINA 


Please direct inquiries to advertiser, mentioning MACHINE DESIGN 387 
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HOW CERAMIC 
MAGNETS 
ENERGIZE 
NEW IDEAS 


Water 
and liquid meters of aJl kinds can be 
read at a distance with the remote- 
indicating “Read-O-Matic” Register 
developed by the Badger Meter Mfg. 
Co., of Milwaukee. Heart of the 
“Read-O-Matic’s” self-contained gen- 
erator is an inexpensive 6-pole ring 
magnet of Stackpole Ceramagnet. The 
quick release of the magnet under 
spring tension induces a 3-volt pulse in 
6 coils. This is accurately transmitted 
to a remote totalizing counter. 


...in Appliances «+ Powerful, lowcost Cera- 














\ bun aunt jj 


..2in Automotive Equipment + 


magnet ceramic permanent magnets 
open, close and hold doors; put snap 
into snap-action switches and thermo- 
stats; catch lids from can openers; in- 
crease lint catcher efficiency . . . make 
dozens of other magnet uses commer- 
cially practical for the first time. Cera- 
magnet magnets require no keepers; 
retain magnetism indefinitely, can be 
molded in practically any shape. 


High 
coercive force and high electrical re- 
sistivity make Ceramagnet ideal as 
field magnets in small de motors. In 
addition, these ceramic magnets are 
likewise being investigated for use on 
fuel-pump drives, speedometers, am- 
meters, carburetors, and other devices. 


Where can YOU use Ceramagnet? For practical suggestions, 





and engineering details, write for Stackpole Bulletin, RC-11A. 
STACKPOLE CARBON COMPANY, St. Marys, Pa. 


ae i eo 


Ceramag® ferromagnetic cores 

Slide & Snap Switches + Electrical 

contacts + Coldite 70+ fixed com- 

position resistors + Variable com- 

position resistors + Brushes for 

all rotating electrical equipment 

Graphite bearings, seal rings & 

‘ anodes . . . and many other car- 

MAGNETS bon, graphite and electronic 
components. 
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NEW PARTS AND MATERIALS 





for protective coating of transform- 


| ers, coils, capacitors, resistors, and 
| printed-circuit boards. It protects 
| against electrical leakage caused by 
| contaminants, and provides addi- 


tional protection against breakdown 
at high altitudes. Varnish has a 
low curing temperature, high operat- 
ing temperature, and fungicidal 
properties. Maximum recommended 
operating temperature is 400 F. Wa- 
ter-thin and transparent, varnish 
can be applied by dipping, brush- 
ing, vacuum impregnating, or spray- 
ing, without obliterating component 
markings. Special Products Dept., 
Melpar Inc., 3000 Arlington Blvd., 
Falls Church, Va. 
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Toggle Switch 


miniature unit 


withstands 50 g shock 


Miniature toggle switch meets re- 
quirements where weight, space, and 
endurance are critical factors. Switch 
is rated at 28 v dc, 1 amp resistive. 
It is available with either SPDT or 
DPDT circuit arrangement and can 
be supplied with maintained or 
maintained-momentary action of 
batt handle. Switch withstands 50 
g minimum shock and conforms to 
vibration and dielectric require- 
ments of MIL-6745. Unit is housed 
in a corrosion-resistant, anodized- 
aluminum, cylindrical case. Behind- 
the-panel mounting length is 45/64 
in. maximum. Control Switch Div., 
Controls Co. of America, 4218 W. 
Lake St., Chicago 24, Ill. 
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Shutoff Valve 
has flow of 0-10 gpm 


Shutoff valve, No. P-NA90282, em- 
ploys rotary-shear seal principle, and 
can be actuated by a motor or 
solenoid, hydraulic or pneumatic 
energy. Flow can be positioned 
from 0-10 gpm, and operating pres- 
sure is 3000 psi. Ports meet AND 
10050-16 specification, and either 
fluids or gases can be controlled. 
Low pressure drop, low actuation 
torque, and zero leakage are prin- 
cipal characteristics. Vinson Engi- 
neering & Sales Co., 8044 Woodley 
Ave., Van Nuys, Calif. 
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WHY 
NICE... 


NICE offers Product Designers .. . 


the factory engineering department or quali- é 


fied field representatives. 


NE od <a — 75 ee — eK ce ee 
| DIVISION OF CHANNING CORPORATION 
NICETOWN * PHILADELPHIA « PENNSYLVANIA 

VISIT NICE BOOTH 2321, DESIGN ENGINEERING SHOW, NEW YORK, MAY 23rd—2é6th 
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SMALL 
CAPACITY 


Viking compact motor mounted 


PUMPS 


Capacities 2, 11% and 3 G.P.M. 


This new line of Viking “656” motor-mounted pumps is ex- 
pressly developed to meet the demand for compact, light- 
weight and integrally mounted units. They're designed for 
pressure lubrication, filtration, circulation, transferring of 
liquids up to 7500 S.S.U. and 500 P.S.I. All have the famous 
Viking “gear-within-a-gear” pumping principle. 


® Steel fitted, bronze fitted, all bronze. 


@ Mechanical seals or conventional packing. 


@ Single phase 1750 R.P.M. motors —open or explosion 
proof —%, %, % or % HP. 


@ All sizes use same mounting flange bracket. 


For more complete information, write for bulletin SP-509H. 


ft 


VIKING PUMP COMPANY 
Cedar Falls, lowa, U.S.A. In Canada, it's "ROTO-KING” pumps 


See Our Catalog In Sweet's Prodvct Design File 


See the Viking Pump Display, Booth #824, Design Engineering Show, 
New York Coliseum, New York, May 23-26 
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ENGINEERING 
DEPARTMENT 


EQUIPMENT 


Co-ordinate Computer Aid 


for laying out 
circular patterns 


Co-ordinate computer aid provides 


| a speedy, accurate means for laying 
_ out bolt-hole patterns, electrical 
_ connector-pin locations, and any 
| other drafting jobs requiring cir- 
_ cular point patterns. It provides a 


ready reference for angular meas- 


| urements, chord lengths, hole pat- 
_ terns, tangents, and polygons. Only 
| two steps are necessary to determine 


x and y dimensions of 3 to 50 equi- 


| distant points on a circle. Normal 
| errors that arise from locating each 
_ point from the last are eliminated. 
| Angle between holes is given di- 


rectly to the nearest 0.01 second 


_ without calculation. Chord length 


and tangents can be computed eas- 


ily. Patterson-Harrison _Instru- 


ments, P. O. Box 784, Everman, 


| Tex. 
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Bellows Flowmeter 


has accuracy of 
14, of | per cent 


| Metallic bellows flowmeter, a differ- 


ential-pressure measuring device, 


can be used for both flow and liquid- 


| level applications. It is accurate 
| within 14 of 1 per cent, using no 
| mercury, seal-pots, purges, or stuff- 


ing boxes. Meter body is complete- 
ly self-draining and _ self-venting, 
and is rated at 2000 and 5000 psig 


| in steel and stainless steel. Flow- 
_ meter has ranges from 0-20 to 0-300 


in. of water and can be changed 


MacHINE DESIGN 





An assignment in“‘give and take’. . . for 
Lukens Application Research. Researching the steel that best 


fits the job is a matter you can safely trust to Lukens Application Engineers . . . whether your problem is 
metal expansivity, cryogenics, abrasion, structural stress or the complexities of corrosion. A recent and 
typical assignment was to determine the most efficient material on which to cradle the bearing members 
of a bridge. These mechanisms provide the “give” that keeps a bridge structurally sound. Since corrosion- 
resistance was a major goal, stainless steel seemed well-suited—but costly. Lukens, with its broad fund of 
practical metallurgical knowledge, suggested—then thoroughly tested—the less expensive stainless-clad 
steel. The success of this engineered combination of clad and backing steel has since been borne out by a 
host of clad steel bearing plate applications. 

If you have an assignment in metals application, let it be our assignment too. Write Manager, 
Application Engineering, Services Building, Lukens Steel Company, Coatesville, Pennsylvania. Also con- 
tact us for Bridge Bearing Plate Bulletin No. E-50. 


! HELPING INDUSTRY CHOOSE STEELS THAT FIT THE JOB 


LUKENS 


STEEL 
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NOW 9 STANDARD TYPE 
TIME DELAY 
TIMERS 


IN AN EXTENDED RANGE OF TIME CYCLES 


1/60th of a second to 24 hours 


For bigger savings in OEM design and installation now, choose a Sestes 66 
standard time delay timer from Industrial Timer’s expanding line to Back-mounted, for applica- 


‘ ? a ‘ tions where time cycle is 
satisfy almost every mounting requirement... back, side, flush, through- infrequently changed or per- 


: ¢ i ; manently fixed (2 sec. to 5, 
the-panel, totally enclosed or explosion proof. Industrial Timer’s bigger- min.) 
than-ever selection gives you greater design latitude in both function 
and appearance...eliminates the need for costly custom-made controls 


in your specifications. 


All 9 types have these special features: 


1. Actuated by momentary or sustained pulse 

2. Automatic reset 

3. Heavy duty load switches rated at 10 and 15 amps 
4. Easy, positive adjustment of time cycles 


By specifying Industrial Timer you are assured of accurate and depend- © 

able controls for applications requiring a specific time delay between aoa 

circuit operations. Full details in Bulletins 300, 800 and 900. Series SF 
Back-mounted (1/10 sec, to 
5 min.) 


Series TDAB Series TH Series TDXP 


Flush-, back-mounted or to- Back or  bottom-mounted. Bottom or back-mounted. 

tally enclosed (1/60 sec. to Thermal time delay switch. Explosion proof. External ad- 

3 hrs.) (15 sec. to 2 min.) 7 oe (1/60 sec. to 3 
rs. 


Timers that Control Fe INDUSTRIAL TIMER CORPORATION 


the Pulse Beat of Industry = 1413 McCARTER HIGHWAY, NEWARK 4, N. J. 


industrial Timer’s complete line also includes: Interval Timers, Running Time Meters, Cam Timers, 
Explosion Proof Timers, and Programmers, Our 40-page catalog describing these is available on request. 
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by an exchange of the range spring 
assemblies. The indicating and/or 
recording instrument can be 
equipped with a controller, totalizer, 
or with a pneumatic or electric 
transmitter. Additional pressure and 
temperature indicators or pens are 
available. Fischer & Porter Co., 
471 Jacksonville Rd., Warminster, 
Pa. 
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Moderate-Priced Computer 


performs 6000 operations 
per second 


Honeywell-400 computer handles 
up to 6000 additions or subtractions 
per second, up to ten times as fast 
as existing models in same-price 
range. Basic model incorporates a 
central processor, four high-speed 
magnetic-tape units, a high-speed 
printer, and a card reader. Unusual 
performance in the areas of storage 
and high-speed manipulation of 
large volumes of data makes the unit 
suitable for sorting and maintaining 
files. Central processor functions at 
an internal speed to 6000 operations 
per second. Core memory capacity 
is 1024 words of 48 bits each. All 
information passing through central 
processor is checked internally as it 
is read from or written on magnetic 
tape. System performs both read- 
ing and writing operations simul- 
taneously, and high-speed printing 


(Please turn to Page 396) 
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COOPERATION 


produces the final design! 


Cooperation is the key to any product. One man, perhaps you, 
has the responsibility for adding ideas and correlating the 
work of others to develop a superior design. Rockford 
Clutch has designed and supplied clutches 


for hundreds of products... 
help you. Their recommendations 
are without obligation and they 
are recognized leaders 

in the field of clutch 

design and manufac- 

ture. Whether it’s a 

clutch for a motor 

truck, lift truck, bus, 

tractor, lathe or other 
equipment—call or 

write for recommend- 

ations on the 

Rockford Clutch 

to fill your needs. 


an a OE Ea IF ops gia 
RIL RMS Bh, Bis SP ag ele 


311 CATHERINE STREET | 
ROCKFORD, ILLINOIS 


let them 


q 


Export Sales 
Borg-Warner International 
36 So. Wabash, Chicago, Ill. 
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DELROYD 


WORM GEAR SETS 





Delroyd units are manufactured in a modern plant 
devoted specifically to the production of worm 
gearing—a plant which has one of the largest thread 
milling and thread grinding capacities in the United 
States. Because we use this exclusive precision ma- 
chinery, the most exacting testing techniques and 
highly skilled workmanship, you are assured of qual- 


a 
fi 
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Check 
these 
advantages: 


¢ Involute helicoid 
thread form 
(strongest thread 
form made) 


¢ Centrifugally cast gears 
¢ More horsepower per dollar 


ity and service associated with the leading specialists 
in worm gearing. 

Delroyd provides the widest range of sizes and 
ratios, and offers complete interchangeability of 
parts. Whether you specify worm gear sets or worm 
gear speed reducers, you are assured of the finest 
quality obtainable. 


DE LAVAL Steam Turbine Co nipany 


858 NOTTINGHAM WAY, TRENTON 2, N. J. 











DELROYD 


WORM GEAR SPEED REDUCERS 


FAN COOLED RIBBED CASES 


Widest range of ratings available—from .05 HP, 14%” center distance 
to 1050 HP, 36” center distance—in single and double reduction units 


TYPE D 
Verso Unit 
Adapts to any 
mounting 
requirement 
Ratios: 

5:1 to 70:1 


Horsepowers: 
.062 to 13.5 


Center distance: 


22" to 4” 


TYPE V 

Vertical single 
reduction 

Shaft up or down 
Ratios: 

5:1 to 70:1 
Horsepowers: 
.062 to 150 
Center distance: 
5” to 12” 





TYPE B 


Horizontal 
single reduction 


Bottom drive 
Ratios: 

5:1 to 70:1 
Horsepowers: 
.062 to 150 


Center distance: 


5” to 12” 


TYPE HB 
Horizontal 
helical-worm 
Right angle drive 
Ratios: 

15:1 to 355:1 
Output torque: 
2460 in. Ibs. to 
135000 in. Ibs. 
Center distance: 
3%" to 12” 





TYPE T 
Horizontal 
single reduction 
Top drive 
Ratios: 

5:1 to 70:1 


Horsepowers: 
.062 to 150 


Center distance: 


Sto 13 





TYPE DB 
Horizontal 
double-worm 
Parallel input 
and output shafts 
Ratios: 

75:1 to 4900:1 
Output torque: 
4170 in. lbs. to 
135000 in. Ibs. 
Center distance: 
3%” to 12” 





Prompt delivery from stock—all units through 12 inch center distance 


RIN Steam Turbine Company 
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858 NOTTINGHAM WAY, TRENTON 2, N. J. 





Optimum results aren’t necessarily 
reached the first time a part is re- 
designed for cold heading. Careful 
re-examination by Hubbell engi- 
neers may suggest a new and more 
efficient redesign which will make 
@ part even more economical. As 
in this Hubbell case history, design 
evolution produced a better end 
product with substantial savings 
in assembly costs. 


~~ 
- 
— 
— 
— 
-_ 
a 
_ 


is. 


SEPRDEDEREDDDEDERDRED DED ELE 


Hubbell Cold Heading may pro- 
vide equally dramatic results for 
you. Whether it is presently cold 
headed or not, send blueprint 
of part or sample for analysis 
and estimate. 


See the Hubbell Fastener Catalog in 
Sweet’s Product Design File 7/Hu 
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(Continued from Page 393) 


can be performed simultaneously 


with any other operation. Transfer | 


rate of information to or from high- 


speed magnetic tapes is 64,000 char- | 
acters or 96,000 decimal digits per | 


sec. Errors in or damage to in- 
formation recorded on magnetic 
tapes is automatically detected and 
corrected. High-speed printer op- 
erates at 900 lines per min, while 
card reader handles 650 cards per 
min. 
mechanisms can be added at any 
time. Datamatic Div., Minneapolis- 
Honeywell Regulator Co., 2747 
Fourth Ave., South, Minneapolis 8, 
Minn. 
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Lead Holder 


has changeable 
hardness degree indicator 


Microtomic lead-holder No. €14 is | 


light in weight and perfectly bal- 
anced, with bronze clutch and 


strong spring to keep lead from | 
twisting, slipping, or spiralling. It | 


has a changeable degree indicator 


which permits changing to any of | 
12 degrees of lead hardness, from | 
B to 9H, merely by Inosening top | 
Anodized | 
hood-windows in red, yellow, green, 


cap and turning hood. 


and blue permit color degree cod- 


One or two additional tape | 


ing. Eberhard Faber Pen & Pencil | 
Co., Inc., Crestwood, Wilkes-Barre, | 


Pa. 
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Breadboard Componeii!s 


can be assembled into 


servo and instrun:ent mechanisms 


Line of components, 
gears, shafts, 
boxes, and mounting plates, can be 
assembled into a wide variety of 
servo and instrument mechanisms. 


including | 
ball-bearing gear | 


| \\ VULCAN ELECTRIC COMPANY, Danvers, “/ 








\ 


for 
limited 





specify... 


VULCAN 


CARTRIDGE 
HEATERS 


Vulcan Cartridge Heaters are 
designed: especially to provide 
concentrated heat in small areas 
by insertion into machine parts, 
dies, vlatens, molds, presses, die 
blocks of embossing machines, 
packaging machines, etc. There 
is practically no heat loss be- 
cause the cartridge is com- 
pletely surrounded by the metal 
or material to be heated. 

Vulcan Cartridges are avail- 
able in a wide choice of stand- 
ard sizes — from 1” to 25” (or 
longer); diameter — 1/4” to 
1 19/64” (or greater); sheath — 
brass, steel, nickel or high tem- 
perature alloys; full range of 
wattage and voltage ratings. 
The proven “Thunderbolt” 
Heater is available for extreme 
conditions of watt density and 
temperature. 

Write for catalog and prices, 
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Typical mechanism, shown, _ is 
housed in a completely O-ring- 
sealed enclosure and provides a gear 
ratio of more than 50,000:1 between 
motor and data shaft. Bearings are 
ABEC 7, and construction is of 
stainless steel and anodized alumi- 
num. 


tating-shaft components 


Brab Foote 


6 SSCs 


ooeFOR A WORLD AT WORK 


BRAD FOOTE's DEEP CASE HARDENING 
process has been perfected to a degree which 
practic ully eliminates distortion 


All standard miniature ro- | 
can be | 


used in conjunction with the ap- | 


paratus to provide 
meeting MiiL-E-6500 specifications. 


mechanisms | 


Precision Mechanisms Corp., 577 | 


Newbridge Ave., 
N. Y. 


East 


Meadow, | 
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Roll Files 


contain 81 tubes 


New Staktube file is available with | 
81 steel-rimmed 1!/4-in. ID tubes. | 
Unit is furnished in eight lengths | 


from 18 to 60 in. 


Drawings are | 


located quickly by using outside | 


label and complete index record on 
inside of hinged door. 


Precision 


made of heavy-gage steel and fin- | 
ished in hard-baked gray enamel, | 


files can be stood on end or stacked 














|sseee 


horizontally to any height. Stacor 


Equipment Co., 295 Emmet St., | 


Newark 5, N. J. 
Circle 979 on Page 19 
Transistor Outline Template 


has cutouts for 27 
sizes of transistors 


No. 319 transistor outline template, 
based on JEDEC standards, has cut- 


outs for 27 sizes of transistors, using 
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BRAD FOOTE MAKES 


Spur 

Bevel 
Helical 
Spiral Bevel 
Herringbone 
Zerol 


Worms 

Worm Gears 
Racks 

Internal Gears 
Reducers 
Transmissions 


GEARS RUN TRUE 

No place is distortion control more impor- 
tant than on heavy duty gears which are 
run almost continuously at fuli rating and 
subjected to «xtreme shock loads such as 
are encountered in rolling mill operations. 
BRAD FOOTE DEEP CASE HARDENED gears 
run true and distribute the load evenly 
across the ful: face and on the designed 
bearing surfaces of eaci) tooth. 


HARD TOOTH SURFACES 


t In addition, BRAD FOOTE rigidly controls 


to set standards the depth of DEEP CASE 
HARDENING and the carbon conten’. 
The tooth surfaces are wear-resistant and 
of maximum hardness fo: long life, but 
the carbon content is gradually dimin- 
ished at successive depths below the 
surface until it blends to the metal of the 
core itself. 


SHOCK-RESISTANT CORES 

Thus the cores of the teeth and the be ly 
of the gear remain ductile and shock- 
resistant while the teeth are given an 
increase in service life of over 50%. 


ORDER FROM BRAD FOOTE 

Your order for BRAD FOOTE Gears will be 
processed by an experienced organization 
of gear specialists and produced on the 
most extensive and versatile facilities 
available. Maximum performance and 
your complete satisfaction are assured. 


Send for new Bulletin #101 | 
Find out what BRAD FOOTE’s / 


two generations of geer building 
experience can do for YOU. 
Write today | 


i 


@ 


Brap Foote Gear WorkS, INC. 


1311 South Cicero Avenue « Cicero 50, Illinois « Bishop 2-1070 « Olympic 2-7700 
subsidiary + PITTSBURGH GEAR COMPANY, Neville island - Pittsburgh 25, Pa., Phone: SPaulding 1-4600 
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PRIZE WINNER 


GIFS 
DESIGN CONTEST 





, . Castings Prove More 
Economical Than Weldments 
With Only Two to Produce! 


Rockford Machine Tool Co., leading machine tool builders, found gray 
iron castings more economical than weldments after only two orders for 
a new heavy duty planer were received. With the initial order the right 
and left hand columns for this machine tool were earmarked for weld- 
ments at a cost of $10,400. When an order for a second machine was 
received, Rockford took another look at the production method. 


With the help of their progressive foundryman, reversible pattern equip- 
ment to make both left and right hand columns was designed. The 
16,900 lb. castings cost only $5,408 per pair. Including the pattern cost, 
there was a direct saving of nearly $3000 by using the preferred iron 
castings in place of weldments for the two machines. Additional savings 
were made in the machine shop. For your short run designs talk with 
your progressive foundryman, a member of the Gray Iron Founders’ 
Society, about the savings possible with iron castings. 
His use of new pattern methods may result in substan- 
tial savings as well as a better product. 


FREE DIRECTORY OF PROGRESSIVE FOUNDRYMEN 


Lists modern facilities, techniques and types of iron pro- 
duced by leading gray iron foundries in your area. For 
a copy write: Dept. G, Gray Iron Founders’ Society, Inc., 
National City-East Sixth Building, Cleveland 14, Ohio. 


Specify Modern 





Made by Informed Foundrymen! 
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registered designating 
sizes, and specifications. 
are of both top view and side ele- 
vation, allowing immediate ascer- 
tainment of space requirements of 
transistors in layouts of wiring dia- 


numbers, 
Outlines 


grams and printed circuits. Made 
of 0.030-in. matte-finish, mathemat- 
ical-quality plastic, actual size of 
template is 91/4 x 5!/ in. Rapidesign 
Inc., P. O. Box 429, Burbank, Calif. 
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Tracing Pencil 


for making tracings 
on polyester-base film 


Film tracing reproduction pencil is 
available for making tracings on 


Mylar polyester-based film. Lead is>"** 


super-fine graphite and plasticizers 
which block out light to leave on 
copy prints drawings of black-in 
clarity. Pencil has a dark gray 
metallic finish of silver foil, and is 
produced in six degrees of lead hard- 
ness, coded from FTR 11 to 66. It 
is silver capped at one end. Pencil 
box is a desk tray of transparent 
acetate that contains a plastic plate 
which, when taped to a desk, 
anchors pencils in position to keep 
them from rolling away. Joseph 
Dixon Crucible Co., Jersey City, 
N. J. 

Circle 981 on Page 19 


Power Supply Modules 


two de units are 
solid-state types 


Model PS 2020 is an inexpensive, 
compact de supply with dual output 
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Falk Controlled Torque Couplings 
prevent damage from overloads 


In applications where danger from 
overloads exists, use the FALK Type FT 
Controlled Torque Coupling. The Type FT 
has all the features and advantages of 
standard FALK Steelflex couplings—and, 
in addition, has an adjustable friction slip 
clutch, enabling the operator to set the 
coupling to slip at any predetermined 
overload. 

This controlled-torque principle not only 
prevents transmission of dangerous 
shocks and limits overloads; it eliminates 
the breaking of shafts caused by jamming 
of driven equipment. 

An outstanding advantage of the Type FT 

Coupling is that, as soon as the cause of 
the overload is removed, the entire coup- 
ling will rotate and transmit power without 
replacing parts or repairing coupling. 


4 


. TURNING.... 


‘ 


There’s real economy in using Type FT 
Controlled Torque Couplings. Many users 
have reported that these couplings paid for 
themselves the very first time they slipped 
(under overload) because of the protection 
against damaged driving or driven 
machinery! 


























FALK and STEELFLEX are registered trademarks 


-..cost less per year of services 


You get double protection when you connect your driving and 
driven machinery with a Falk Steelflex Coupling—the all-steel cou- 
pling with the exclusive grid-groove design! First, its torsional resili- 
ence smothers shock and vibration; and second, the Steelflex design 
prevents damage and lowered efficiency by accommodating shaft 
misalignment. 

Why have increasing numbers of key men in industry standardized 
on Falk Steelflex Couplings? Their experience has proved that Falk 
Steelflex Couplings prolong the service life of their machinery ... are 
trouble-free and need minimum maintenance . .. are easy to install, 
lubricate and disconnect ... and cost less per year of service than 
ordinary couplings. 

One basic Steelflex design—the type F, in its many sizes—is 
adaptable to more than 90% of all industrial applications. For 
applications involving danger from overioads, Modified Type FT 
Controlled Torque couplings (see column at left) are ideally suited. 
There are numerous other special or dual purpose Steelflex couplings 
for unusual applications. Write to Department 247 for engi- 
neering bulletin, including selection and dimension tables. 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF: 

t © Motoreducers ® Single Helical Gears 
© Speed Reducers © Herringbone Gears 
© Flexible Couplings © Marine Drives 
© Shaft Mounted Drives ¢ Steel Castings 


© High Speed Drives e Weldments 


e000 good name in industry © Special Gear Drives © Contract Machining 


Circle 674 on Page 19 








a 
met ({((| 


Noose nl ace tamanmngin y 


ae re a a 


— 


AAAs 


[ 444 4a4 444444 4441440444444 ddd ddd dq ddd too 
SPDDEDDRDDDDDDDDODDDD RUDD DD>pbeDDDDDDD 


Ames 


(Wy) py ee 
> at — CcommsSSS3SD 


a 


rose 


= 
=| 


eondaselal 


Job-Designed Threaded Parts for Every Industry 


Here is a fast, dependa- 

ble, low cost, quality 

minded source of supply 

I for JOB-DESIGNED 
threaded parts and fas- 

i ferttell| teners of all types, in any 
metal, to fit your own 
particular assembly 
problem. Recognize the fact that a fas- 
tener designed specifically to fill a seem- 
ingly complex assembly requirement can 
easily cost less than design modification 
to accommodate so-cailed standard rivets. 
Assembly costs are a very major part of 
manufacturing expense. Most of this is 
labor. The fastening medium itself is usu- 
ally a minimum item. If a Job-Designed 
fastener makes assembly simpler and 
faster, permits the use of fewer fasteners, 
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Make Your Choice Of Clutch While Your 


allows the designer functional freedom 
and improves product efficiency, yours is 
a specifying job well done. All these possi- 
bilities are available when you come to 
Hassall for design assistance and quota- 
tion on challenging, difficult or unusual’ 
rivets, threaded nails, drive screws and 
other cold headed parts. Short or long 
runs, pilot quantities, engineering counsel, 
over 100 years of intimate association 
with cold heading—and a deep apprecia- 
tion and regard for the concept of value 
analysis—all are a part of the Hassall 
service to you. 


Send for a copy of our latest catalog. 


JOHN HASSALL, INC. 


MANUFACTURERS SINCE 1850 
P. O. Box 2197+» Westbury, Long Island, N.Y. 








Equipment Is In The Design Stage 


You can have your machine equipped with either our Over-Center 


Friction Clutch 


(left) or our Air-Operated Clutch (right) 


. Each 


has its advantages depending on the use of the equipment. These 
clutches come in a wide range of sizes and with gear tooth or 
Flex-Disc. All are high quality, dependable clutches having low 


power losses, low upkeep, and 
lining wear. 


Send for bulletins 5009 (Over-Center) , 


long life. Readily adjustable for 
5011 (Air- 


Operated), or 5012 briefing our entire line of industrial clutches. 


INDUSTRIAL 


CLUTCH CORP. 


Waukesha Wisconsin 
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up to 150 ma at +18 v or a single 
output at +36 v. Line and load 
regulation is +1 per cent with less 
than 6 mv of ripple. The 8 x 3 x 
3-in. unit weighs only 2 lb. Model 
PS 206 is a highly stable, well-reg- 
ulated dc supply primarily used 
where a reference source is required. 
Line regulation from 95 to 135 v 
ac input is 0.1 per cent with con- 
tinuously variable de output of 2 to 
24 v. Load regulation is 0.1 per 
cent with loading of 0 to 100 ma. 
Temperature stability is 50 parts per 
million per deg F in range of 40 to 
120 F. Line-load isolation is in ex- 
cess of 10,000 megohms. Module 
dimensions are 7.5 x 3.5 x 2.5 in. 
Model PS 206 has application in 
the  strain-gage instrumentation 
field. Solidyne, 7460 Girard Ave., 
La Jolla, Calif. 
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DC Amplifiers 


two models provide 
0-5 and 0-10 mv input 


M-10A and M-10 multipurpose 
chopper stabilized dc amplifiers have 
a current output proportional to a 


millivolt input, making them useful 
for many laboratory and industrial 
applications. ‘Two models provide 
0-5 and 0-10 mv input, respectively, 
with 5 megohms input impedance. 
Output of both instruments is 0-1 
ma for use with 0-1 ma meter-move- 
ment recorders and meters, so that 
signals from strain gages, remote 
thermocouples, and other transduc- 
ers in the frequency range of 0-2 
cps can be measured. Accuracy is 
1 per cent, linearity is 1% per cent, 
and drift is less than 50 mv referred 
to input. Trim adjustment provides 
precise calibration for loads of 0 to 
5000 ohms. Houston Instrument 
Corp., P. O. Box 22234, Houston 27, 
Tex. 
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ENGINEERING THERMOPLASTIC MEETS SPECIAL 
NEEDS OF INTRICATE, PRECISION MOLDING ... 


This precision-engineered electronic component for If you haven’t seen the facts and figures on Merlon’s 
a new IBM Data Processing System is molded of engineering properties, based on comparative test 
Merlon polycarbonate because it is a self-extinguish- data studies with other thermoplastics, write for 
ing thermoplastic that combines high dimensional Mobay’s TIB No. 41-M1. Or, for immediate tech- 
stability and mechanical strength with good dielec- nical service assistance, a letter outlining your de- 
tric properties and a high heat distortion point. sign problem will get prompt attention. 


MOBAY PRODUCTS COMPANY 


Pittsburgh 5, Pennsylvania 
SUBSIDIARY OF MOBAY CHEMICAL COMPANY 


MOBAY 
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Professional Viewpoints 


more comments on 


Qualified to Design 


. . . basic training... 


To the Editor: 

The editorial in the March 3, 
1960 issue of Macuine Desicn has 
prompted me to write the first let- 
ter-to-the-editor of my career. The 
editorial stated: “Design engineer- 
ing, it is realized, is essentially a de- 
cision - making activity... .” All 
forms of engineering are decision- 
making activities. However, deci- 
sions should be based upon the 
sound application of the funda- 
mental sciences rather than on 
guesses or hunches. 


If the engineer is to base decisions 
upon the fundamental sciences, he 
must be thoroughly schooled in the 
physical sciences which serve as the 
foundations of engineering. These 
fundamental sciences have been 
listed as: Statics, dynamics, strength 
of materials, fluid flow, thermody- 
namics, electrical circuits, fields and 
electronics, heat transfer, engineer- 
ing materials, and physical metal- 
lurgy. Two things are worthy of 
note. First, if the student is to be 
educated in these fundamentals, 
room must be provided in the curric- 
ulum through the elimination of 
nonessential “applications” courses. 
Second, an understanding of, and an 
ability to utilize, mathematics is nec- 
essary for the study and applica- 
tion of these fundamental sciences. 

An attempt to train men for de- 
sign leads to too narrow specializa- 
tion. What are they trained to de- 
sign: Steam turbines, rat traps, wash- 
ing machines, or automobiles? Even 
the design of automotive vehicles is 
subdivided into such specialties as 
engine, transmission, body, and sus- 
pension design. An attempt to 
train men for design leads to the 
teaching of a variety of design art 
which has limited applicability, in- 
stead of being transferable from one 


situation to another. Instead, the 
student should be trained to think 
and also to apply the fundamental 
sciences to the solution of problems. 
Such a course was, and perhaps still 
is, taught at Massachusetts Insti- 
tute of Technology. The students 
design machines to be used by myth- 
ical beings on a mythical planet 
with an atmosphere unlike that of 
the earth. Such an assignment 
makes it impossible to copy familiar 
devices and requires the student to 
apply creative thought to design. 
If engineers are taught to seek out 
the core of a problem and to apply 
the fundamental sciences in order to 
arrive at a solution, there will be no 
need for concern about preparing 
men for design. These men will 
have the basic training to handle any 
phase of engineering and, hence, 
will be prepared for design. 
—R. Bruce Hopkins 
Cedar Falls, Iowa 


. .. an industrial internship . . . 


To the Editor: 

Your editorial, “Qualified to De- 
sign,” was most interesting. There 
are some areas of the problem that 
could well be looked into. 

The first one is to find out just 
where so many graduating engineers 
get the idea that they do not want 
any job that smacks of “the board.” 
They very definitely get it from 
somewhere. At least 75 per cent of 
the graduating mechanical engineers 
want no part of a design job. This 
could well be the subject for a most 
thorough study. Would this subject 
be a proper one for a thesis study? 
Could it possibly be that some of 
the folks who are teaching in our 
colleges didn’t fare too well in in- 
dustry, went back to teaching, blam- 
ing their lack of success in industry 
on being stuck on the board? 


Thoughts of this kind are easily 
picked up by students, and there is 
evidence that such thoughts exist. 
One wonders just what kind of a 
job would be done under these cir- 
cumstances. 

Certainly anyone acquainted with 
design will agree that there is one 
whale of a difference between the 
atmosphere in a class in machine 
design and what actually happens 
on the job. What the design engi- 
neer is really doing is trying to get 
more horsepower out of a pound 
of metal, to put more horsepower 
through a pound of metal, or to 
get more load-carrying capacity out 
of a pound of metal. He is trying 
to do all of this in an extremely 
limited space—often an almost im- 
possibly limited space—when work- 
ing with machinery. 

It would be difficult in a class- 
room situation to duplicate working 
with sales or marketing depart- 
ments in interpreting basic features 
of design which would attract cus- 
tomers, or working with service de- 
partment people to develop superior 
designs from a serviceman’s stand- 
point. A designer is constantly work- 
ing with research and development 
people in the testing and evaluating 
of a new design which he has pro- 
duced. The design engineer must 
work with the purchasing depart- 
ment and with the engineers of 
vendor companies in the develop- 
ment of purchased finished items 
that will meet design specifications. 

Finally, after all the testing and 
development data are in, who de- 
cides “it is ready to go into produc- 
tion”? It’s the designer, of course. 
Who lives with the production folks 
once the job starts into production, 
authorizing a dimension change 
here, or a_ specification change 
there? Who answers such questions 
from the field as, “Can we use this 
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Electric Heat Exchanger super- 
heats steam to 750°F for setting 
ink on printing press. 


Two Electric Duct + peer give 
fast heat-up and accurate temper- 
atures in high velocity oven. 


<> 
Electric Tubular Duct Heater is 
easily installed in air ducts for 
temperatures up to 1200°F. 


Electric Air Preheaters produce 
high volumes of air heated to 
950°F for testing jet engines. 
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Electric Strip Heaters are low- 
cost, uniform heat source for nat- 
ural convection ovens to 750°F. 


Electric Forced Air Duct Heater 
easily fits ducts for comfort heat- 
ing or process heat to 950°F. 


STEAM? AIR? OTHER GASES? 
.Only CHROMALOX heats 
so many things, so many ways 


There’s one best way to do any job. And you get the best results only 
by using that one best method. 
Regardless of what your heating problems may be. . . your best 
chance of finding the best answer is to call your Chromalox Man. 
e He represents more than 15,000 different types, sizes and ratings of 
electric heaters and heating elements . . . the world’s largest line. 
e He orders from the world’s largest stock. 
e And he is a heating expert . . . he understands your problem and can 
help you find the answer. 
No matter what your heating problem is. . . solids, liquids or gases. . . 
call your Chromalox Man for the efficient, electrical answer. Or, check 
the boxes below, write your name, title, and address at the bottom of 
this page and mail the coupon to us. 


Edwin L. Wiegand Company 
7500 Thomas Boulevard, Pittsburgh 8, Pa. - 


(_] Send me Catalog 60 (General 


| 

; Churchill 2-6400 
| 

| Industrial heating applications). 

| 

l 

| 


(_] Send me specific information on 
the heating problems I have out- 
lined on the sheet attached. 


C] Do not have a Chromalox 
Representative contact me. 


] Have a Chromalox Representa- 
tive contact me. 
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Sales-Engineering Representatives 


ALBANY, N.Y. 
Hobart 3-0626 
ATLANTA, GA. 
Trinity 5-7244 
BALA-CYNWYD, PA; 
Mohawk 4-6113 
Greenwood 3-4477 
BALTIMORE, MD. 
Hopkins 7-3280 
BLOOMFIELD, N.J. 
Edison 8-6900 
New York: Worth 4-2990 
BOSTON, MASS. 
Liberty 2-1941 
BUFFALO, N.Y. 
Summer 4000 
CHARLOTTE, N.C. 
Edison 4-4244 
Franklin 5-1044 
CHATTANOOGA, TENN. 
Amherst 5-3862 
CHICAGO, ILL. 
Harrison 7-5464 
CINCINNATI, OHIO 
Trinity 1-0605 
CLEARWATER, FLA. 
Phone 3-771 
CLEVELAND, OHIO 
Prospect 1-7112 
COLUMBUS, OHIO 
Amherst 7-8260 
DALLAS, TEX. 
Riverside 8-9004 
DAVENPORT, IOWA 
Phone: 6-5233 
DENVER, COLO. 
Glendale 5-3651 
Genesee 3-0821 
DES MOINES, IOWA 
Cherry 3-1203 
DETROIT, MICH. 
(See Southfield, Mich.) 
HOUSTON, TEX. 
Capitol 5-0356 


INDIANAPOLIS, IND. 
Melrose 5-5313 
KANSAS CITY, MO. 
Victor 2-3306 
LOS ANGELES, CAL. 
Richmond 7-5191 
MIDDLETOWN, CONN. 
Diamond 6-9606 
MILWAUKEE, WIS. 
Broadway 1-3021 
MINNEAPOLIS, MINN. 
Federal 6-6631 
NASHVILLE, TENN. 
Cypress 2-7016 
NEW YORK CITY, N.Y. 
(See Bloomfield, N.J.) 
OMAHA, NEB. 
Atlantic 7600 
PHILADELPHIA, PA. 
(See Bala-Cynwyd, Pa.) 
PITTSBURGH, PA. 
Emerson 1-2900 
PORTLAND, ORE. 
Capitol 3-4197 
RICHMOND, VA. 
Atlantic 8-8758 
ROCHESTER, N.Y. 
Hamilton 6-2070 
ST. LOUIS, MC. 
Chestnut 1-2433 
SAN FRANCISCO, CALIF. 
Underhill 1-3527 
SEATTLE, WASH. 
Main 4-7297 
SOUTHFIELD, MICH. 
Kenwood 8-2100 
Elgin 7-0677 
SYRACUSE, N.Y. 
Granite 4-3933 
WICHITA, KAN. 
Amherst 2-5647 


2 CHROMALOX 


Wy 


ELECTRIC HEAT 





PROFESSIONAL VIEWPOINTS 





unit in this particular application?” 
or “What will happen to the service 
life if I operate continuously at this 


AUTOMATIC MAGNETIC speed?” or “Can I mount this type 


of equipment and operate success- 
TRANSFER SWITCHES... fam CONTACTORS... fully?” Irs the design engineer, of 
| course. 

These things are difficut to teach 
in a classroom, all of which seems 
to emphasize the need for strength- 
ening co-operative training in in- 
dustry where both parties (the 
school and industry) have the ob- 
jectives clearly in mind. Possibly 
; somthing like an industrial intern- 

, | ship as a requirement for a degree 
might help. 

For the past several years, there 
has been considerable publicity giv- 
en the fact that there are too few 
high school students entering en- 
gineering courses. As a result, I am 
afraid there are too many young 
fellows getting into engineering who 
can and do make good grades but 
who have no business being in the 
engineering profession at all. They 
have chosen engineering only be- 
cause it is pictured to them as being 
a “better-paying” job.” Some of 
these men have little flair for things 
mechanical. The schools and col- 
leges are doing a much, much better 
job with the requirements for admis- 
sion and retention, but there is still 
much to be done in the area of 
counseling. 

The curriculum as it exists today 

_ probably isn’t too far from what it 

ELECTRICALLY HELD ELECTRICALLY HELD | should be. Certainly industry can- 

| not expect the schools to turn out 

Zenith Automatic Transfer Switches and Contactors are rated from the finished product. It would seem 

30 to 600-amps., 250 and 600-v. operation. that more emphasis and time should 

be given to the subject of metallurgy 

QUICK DELIVERY Designed to YOUR specifications | nd heat treatment, especially in the 

mechanical engineering curriculum. 

More emphasis should be placed on 
the practical application. 

A great many engineering gradu- 

; ‘ | ates tell us that their design courses 

+ Automatic Transfer @ Special Relay Write for 64-Page Engineering | were of little value to them and 
arenes Controls a ries were actually an extension of strengt!: 

@ Transfer Switch @ Program Clocks fied : ritiiey i” of materials or applied mechanics. Ii 

Accessories @ Interval Timers yoink ler would seem that if sorae of the 
@ Magnetic Contactors @ Reset Timers your factory . schools were to throw out the tradi- 
@ Cycle Timers representative. { 1 ~~ Berg: press” and — 

: ~ problems of a “concept study” na- 
See us at the Design Show == | ture, it would make ra Prius more 
Booth 1241 : | realistic. Also, they could add al- 
ternate problems involving extended 
cost studies of different methods, 
economic problems involving ma- 
chine design and everything that 





engineered to assure continuous power, reliable power switching, 
safeguard life, property, production. rugged durable design. 








Zenith has been engineering and manufacturing a complete line of 
electromagnetic controls and timing devices for over 35 years. 
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152 WEST WALTON STREET . CHICAGO 10, ILLINO!S 
Telephone: Michigan 2-3322..Cable: Zenelec 
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AS AS 1000 1200 
CAST QUENCHED 
DRAWING TEMPERATURE °F 


Type AQ Meehanite castings, hardened in 
air, experience considerably ess loss in hard- 
ness when subjected to elevated temperatures 
than ferrous castings hardened by conven- 
tional means, 


NEW AQ MEEHANITE.’... keeps distortion to a minimum 


AQ Meehanite® is a tough, wear and abrasion resisting ma- 
terial which can be cast to a machinable hardness and air 
hardened after machining to high Brinell values with little or 
no distortion, even in massive castings. An outstanding advan- 
tage of this new metal is its ability to be locally hardened for 
improved wear resistance. As no water quenching is required, 
internal stress is reduced and dimensional tolerances can be 
held closely.. This is particularly important for such parts as 
dies, punches, cains, rollers, etc. 


Type AQ Meehanite is ideally suited for hot forming dies and 
other parts required to work at elevated temperatures because 


MEEHANITE 


it maintains its high hardness even when heated. For this 
reason, AQ Meehanite castings can be expected to provide good 
wear resistance where conventional flame hardened parts may 
soften under repeated temperature influence. See chart above. 
Large castings can be fully hardened . .. simply . . . eco- 
nomically . . . without oil bath equipment .. . and without 
dangerous distortions. 

Free literature is available on AQ Meehanite. Write to the 
Meehanite Metai Corporation or contact the nearest Meehanite 
foundry. 

You'll like doing business with a Meehanite foundry. 


METAL. 


The American Laundry Machinery Co., 
Rochester, N. Y. 

Atlas Foundry Co., Detroit, Mich. 

Banner Iron Works, St. Louis, Mo. 

Barnett Foundry & Machine Co., 
Irvington, N. J. 

Casting Service Corp., LaPorte, Indiana 
and Bridgman, Michigan 

Centrifugally Cast Products Div., The 
Shenango Furnace Co., Dover, Ohio 

Compton Foundry, Compton, Calif. 


The Cooper-Bessemer Corp., 


Mt. Vernon, Ohio and Grove City, Pa. 


Crawford & Doherty Foundry Co., 
Portland, Ore. 


Dayton Casting Co., Dayton, Ohio 


Empire Foundry Co., Tulsa, Okla. 
Florence Pipe Foundry & Machine Co., 
Florence, N. J. 
Fulton Foundry & Machines Co., Inc., 
Cleveland, Ohio 
General Foundry & Mfg., Flint, Mich. 
Georgia Iron Works, Augusta, Ga. 
Greenlee Foundries, Inc., Chicago, Ill, 
Hamilton Foundry Inc., Hamilton, Ohio 
Johnstone Foundries, Inc., Grove City, Pa. 
Kanawha Manufacturing Co., 
Chorleston, W. Va. 
Kennedy Van Saun Mfg. & Eng. Corp., 
Danviile, Pa. 
Lincoln foundry Corp., Los Angeles, Calif. 
Oil City Iron Works, Corsicana, Texas 


MEEHANITE METAL CORPORATION, NEW 


Palmyra Foundry Co., Inc., Palmyra, N. J. 
The Henry Perkins Co., Bridgewater, Mass. 
Pohiman Foundry Co., Inc., Buffalo, N. Y 
Rosedale Foundry & Machine Co., 
Pittsburgh, Pa. 
Ross-Meehan Foundries, Chattanooga, Tenn. 
Sonith Foundries of FMC, Indianapolis, Ind. 
Standard Foundry Co., Worcester, Mass. 
The Stearns-Ro:jer Mfg. Co., Denver, Colo. 
Vulcan Foundry Co., Oakland, Calif. 
Washington Iron Works, Seattle, Wash. 
Dorr-Oliver-Long, Ltd., Orillia, Ontaris 
Hartley Foundry Div., London Concrete 
Machinery Co., Ltd., Brant{.d, Ontario 
Otis Elevator Co., Ltd., Hamilton, Ontario 


ROCHELLE, NEW YORK 
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sc BRAKES 


THE CHOICE OF LEADING MOTOR MANUFACTURERS 


- » « are used on this 


Stearns Style 

“H" Motor-mounted 

Brake as used on each of 

the four spindle drive motors. 


KEARNEY & TRECKER 
SPECIAL PRODUCTION 
MACHINE TOOL THAT 








BOOSTS OUTPUT 400% 


This Kearney & Trecker special production machine tool bores four 
holes in engine blocks simultaneously . . . replaces a single hole per 
setup, horizontal milling and boring machine. Interchangeable in- 
serts allow operations on any of four different size engine blocks. 
Just as Kearney & Trecker solves special machining problems to 
boost production in any industry . . . so Stearns has, for over 40 
years, solved requirements for multiple disc Brakes (and Clutches) 
for the steel, cement, food, chemical, textile, cement, machine tool, 
press, and other industries. Advantage-Features such as: fast, 
smooth, failsafe, quiet stops . . . longer life . . . adjustable torque 
. visual indication of friction lining wear (exclusive) . . . avail- 
ability, prompt delivery . . . faster, easier, less costly installation and 
maintenarsice -— are all assured by Stearns. The only brakes where 
a screwdriver is a complete maintenance tool kit! 


For Superior Performance on ANY Machine . . . Specify Stearns! 


ELECTRIC CORPORATION. 


120 North Broadway, Milwaukee 2, Wis: 
Phone: BRoadway 2-1100 


THE COMPLETE LINE OF ,CLUTCHES BRAKES 
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goes with it, such as costs, availabil- 

ity of equipment, processes to pro- 

duce the proposed design, capital 

outlay required to pioduce a sug- 

gested design, etc. This type of 

problem would be more toward the 
nature of desivn. 

—W. M. Owen 

Assistant Chief Engineer 

Caterpillar Tractor Co. 

Peoria, IIl. 


. . . fundamentals at college . . . 


To the Editor: 

The present-day curriculum is so 
extensive that addition of new cours- 
es without deletion of existing ones 
would be very difficult. My ex- 
perience at the University of Cali- 
fornia proved quite fruitful to me. 
It is true that few courses are slant- 
ed directly at full-blown design. This 
subject, I feel, is best learned in 
industry. To my way of thinking, it 
is much more important to learn 
the basic engineering fundamentals 
at college. 

For the moment, let us cousider 
a curriculum that included, say, nine 
units of “design.” What would this 
course stress? Time consuming “fin- 
ished” drafting-design of electronic 
components? Small machine ele- 
ments? Large machine elements? 
One-of-a-kind design? Mass pro- 
duced design? 

Don’t misunderstand me. I cer- 
tainly feel that all curriculuns 
should be “fluid” and change with 
the times, but I feel basic subjects 
should be of prime importance, lat- 
est tools and techniques for apuly- 
ing basic knowledge secondary, and 
liberal arts subjects third. I eave de 
sign for design’s sake to industry. 

—WixuiaM F. Scuicx 


. .. engineers’ language .. . 


To the Editor: 

In your editorial you ask the ques- 
tion: How should the present (me- 
chanical) engineering curriculum 
be changed to educate engineers bet- 
ter “qualified to design?” 

This question could hardly be bet- 
ter timed, precisely because there is 
“something like a revolution” in the 
colleges. 

This writer was a practicing de- 
sign engineer for 7 vears, has taught 
machine design and engineering 
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GEARHEA" MOTOR 


starts savings all along the line 


BOSTON Gear OPTIMOUNT hcelical-geared 
RATIOMOTORS offer a choice of 456 mount- 
ing combinations, available FROM S$: CK — 
save you the extra cost and the wait for 
“specia/s.” You design for highest efficiency, 
then a phone call to your local Distribu‘or 
brings you the OPTIMOUNT you specify — 
ready to install. He can furnish any quantity, 
and supply them as needed. You avoid big 
inventory expense, save production time. 


See OPTIMOUNT at 
BOSTON “EAR BOOTH NO. 1808 
DESIGN ENGINEERING SHOW 


May 12, 1960 


You can order OPTIMOUNT Ratiomotors 
horizontal or vertical base mounted — with a 
choice of many shaft positions in either base 
— for any floor, wall, or ceiling moun‘ing 
position — with single or double reduction 
helical gearing — for % to 10 hp drives. You 
get anv arrangement specified, ready to install. 

Cal your Distributor today for complete 
information. Boston Gear Works, 64 Hayward 
Street, Quincy 71, Massachusetts. 


CALL YOUR 
NEARBY 


DISTRIBUTOR 
™ STANDARDIZATION PAYS = 
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in specifications 


NEW SIZES 
and ratings 
FROM STOCK 


Ask Distributor for 
NEW PRODUCTS 
SUPPLEMENT 
to Catalog No. 57 


‘8 








HOW CURTIS 
SOLVED A CLOSE 
CENTER-TO-CENTER 
PROBLEM 


The close center-to-center spac- 
ing of these drive spindles on a 
Sutton-Maust Precision Backed- 
up Roller Leveler created a 
tough problem for its manu- 
facturer. He needed a uni- 
versal joint strong enough to 
stand up under heavy rolling 
mill conditions, yet small enough 
te operate at such close quarters. 

The answer was a Curtis uni- 
versal joint! The maximum load 
carrying capacity and minimum 
torsional deflection of the Curtis 
joint was found to be completely 
satisfactory. And Curtis’ fa- 
mous Telltale Lock Ring con- 
struction permits quick disas- 
sembly for easier maintenance. 

This is just one of the many 
power transmission problems 
solved by Curtis universal joints 
— size for size the strongest uni- 
versal joints designed for indus- 
try. Selected materials, preci- 
sion engineering, and 40 years’ 
experience manufacturing uni- 
versal joints exclusively make 
them that way. 


WRITE FOR THE NEW 
CURTIS CATALOG, JUST 
PUBLISHED 


eee 
14 sizes always in stock %” to 4” O.D. 


Not sold through distributors. Write direct 
for free engineering data and price list. 


TRADE 
CCURTIS 
MARK 


UNIVERSAL JOINT CO., INC. 
55 Birnie Ave., Springfield, Mass. 


As neor to vou as your telephone 
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drawing, and currently teaches en- 
gineering mechanics. A gradu: ie of 
a European engineering college, he 
had to complete 25 or so E-size 
drawings as a part of his curricu- 
lum, covering such varied topics as 
a steel column head and a diese! en- 
gine, all with calculations. This 
meant many a gloomy hour and by 
no means do I propose that some- 
thing like this be introduced or re- 
introduced. 

The idea, however, that it is now 
possible to receive a degree in me- 
chanical engineering from a good 
school without a stroke of drawing 
seems somewhat exaggerated, to put 
it mildly. 

Now, as before, drawing remains 
the language of the engineer. Any- 
one with even the most meager ex- 
perience will admit that design work 
can be done by accurate drawing 
only. Perhaps some happy day a 
fortunate genius will create a ma- 
chine to do this job for us. This ma- 
chine, alas, is not here yet. Nor 
will draftsmen, no matter how good, 
take this burden from the engineer. 

How can engineering students be 
educated to be qualified to design? 
By having them design. It is that 
simple. The old-style design course 
may be outdated; but es long as 
there is nothing better available it 
should be continued, even if it en- 
tails considerable work for both the 
student and faculty. 

This letter reflects my own views 
only. By no means should it be re- 
garded as reflecting official opinion 
of my employer, although it is 
shared by many of my colleagues. 

—S. T. Hatasz 
Instructor 
Dept. of Engineering Mechanics 
College of Engineering 
New York University 
New York, N. Y. 


. . - developing talent... 


To the Editor: 

The final paragraph of your March 
3 editorial moved me to such a de- 
gree that I am compelled to offer 
you this dissertation—for what it is 
worth—in answer to your question. 

“How would I, or anyone else, 
go about developing men qualified 
to design?” It would seem that, after 
some analysis of the question itself, 
one would first have to clearly de- 





NEW SERIES of 
Antenna SLIP RING 
Assemblies 


12 to 
500 RINGS 


A standardized line of large Slip Ring 
assemblies, designed for a multiplicity of 
instrumentation, control and power cir- 
cuit applications. First production assem- 
blies are in use on radio telescopes, 
radar and tracking antennas and human 
centrifuge installations. 


Assemblies vary from 12” to 72” in 
length, are either shaft or flange ball- 
bearing mounted and may be specified 
with hermetically sealed housings. Noise 
levels are held to a minimum. So are 
intercircuit losses, cross-talk aad radia- 
tion, through proper shielding. 








For complete information, write: 


SLIP RING COMPANY 
of AMERICA 


| 3612 West Jefferson Bivd., Los Angeles 16, Calif. 
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Totally Automatic “Coupling” 

Need no-load starting...and positive control? Warner’s new Electro- 
Sheave—a packaged electric clutch and pulley combination—gives 
you all the advantages of a no-load coupling 

plus these positive-control features: engagement 

and release at any speed, precise pushbutton 

jogging, fast cycling, easy automatic control, 

full engagement in milliseconds, and stepless torque modulation 
through “dial”-type potentiometer adjustment. It is now possible, 
whether you make special equipment or standard machines, to get 
all the advantages of Warner electric motion control—proved features 





which increase salability of your product without adding greatly to 
the cost. Pre-engineered, completely assembled Electro-Sheave fits 
any standard NEMA motor shaft. No machining or aligning needed. 
Just slip it over the motor shaft, tighten the setscrew, mount the 
brushholder, and belt the sheave to your machine. Simple wiring from 
the brushholder to the control panel completes the assembly. Any 
switch actuates the clutch. You get the equivalent of a 

complete, custom-designed automatic control system 


at a low packaged price. Off-the-shelf delivery 


in five sizes (1 to 25 hp). Write 


for complete details and 
easy selection tables in 
Bulletin P-52. 


Warner Electric Brake & Clutch Co. 
Beloit, Wisconsin 
originators of electric motion contro! 


Booth 1004—1960 Design Engineering Show 


May 12, 1960 Circle 685 on Page 19 





COPPER, TIN, LEAD, ZINC BRONZE 


You'll find them better for pressure if they're 


SHENANGO CENTRIFUGAL CASTINGS 


HATEVER the inside or outside pressures, Shenango 
centrifugal castings are better able to withstand them 
without failure. 

Parts cast by the Shenango centrifugal process are much 
tougher because their finer, pressure-dense grain avoids stress 
concentrations while providing greater strength, better elon- 
gation and freedom from such costly defects as sand inclu- 
sions, blowholes and such. 

Whether you need rings, rolls, sleeves, liners, bushings, 
bearings, mandrels or any annular or symmetrical part .. . 
ferrous or non-ferrous . . .in whatever shape, size or dimension 
to meet your requirements . . . Shenango can do the job. And 
do the job better! 

For informative bulletins on the answers to your tough 
problems, it will pay you to write now to: Centrifugally Cast 
Products Division, The Shenango Furnace Company, Dover, O. 


} CENTRIFUGAL 
CASTINGS 


MONEL METAL «+ NI-RESIST 
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ALUMINUM AND MANGANESE BRONZES. 
MEEHANITE’ METAL + ALLOY IRONS 
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fine two areas, namely, “Develop- 
ing” and “Qualified to Design.” I 
should like to interpret the above as 
being a request for a method of per- 
fecting personnel who have been aca- 
demically accepted in the engineer- 
ing sciences, and for a means of en- 
couraging and stimulating them in 
the field of creative design. 

This is indeed an immense na- 
tional problem, and the answer to 
it is being sought far and wide by 
our educators, editors, industrial 
training directors—including, per- 
haps, the best brains in the business. 
It would be presumptive to assume 
that, by a few well-chosen words 
and a wave of the magic wand, one 
would be able to say to a candidate: 
“Do this and take that and then sit 
down and invent.” If such a formu- 
lation were available there would 
be no problem. If, however, all the 
collective brains and suggestions for 
solution could possibly be beamed on 
this requirement, I am sure greater 
and more rapid improvement would 
be noted. 

In the first place, it seems to me 
that this business of design is an 
art (aided and abetted by sound 
scientific principles). One must of 
necessity possess the burning crea- 
tive desire—to the same degree that 
our musicians, ballerinas, research 
physicians, etc., all possess it. The 
revelation of who does and who 
doesn’t possess this quality must first 
of all be the quest of elementary and 
secondary level educators as well as 
the supervisory staff at the initial 
stages of industrial employment. If 
a faint glimmer of such qualifica- 
tions is observed, the development 
and nurturing of it should be insti- 
tuted at once. Here, suggested 
courses in “Ideation,” Brainstorming 
and the like, as set forth in books by 
such authors as Osborn, Van Fang 
and others, would be stimulating, 
I’m sure. 

Likewise I am a firm believer in 
the old adage, “A problem clearly 
stated is half solved.” If the govern- 
ment, industry, the press, and our 
educational institutions could and 
would publicize the what, where, 
when, and why of their require- 
ments, greater strides toward their 
fulfillment would result, and we 
would not be wasting our time try- 
ing to build a better mouse-trap. 


As to what incentives need to be 
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To assure product superiority 
leading manufacturers specify 


piroid 
gears 


@ increased efficiency 

@ more power in less space 
@ positive backlash control 
e@ exceptional accuracy 

@ ratios from 9:1 to 300:1 


These are only a few of the hundreds of proved appli- 
cations utilizing the unique design and performance 
advantages of Spiroid gears. You may choose Spiroid 
gears in nylon, compacted metals, die-cast aluminum, 
bronze or hardened steel. They are available in ratios 
from 9:1 to 300:1 and range in size from gears for 
compact portable can openers to gears for the huge 
screw jacks in the world's largest wind tunnel. Spiroid 
gears cost from as little as 35¢ a set to as much as 
$4000 a set depending on their size, material, strength 
and accuracy requirements; each serves a specific 
need as economically as possible. 

To get the full story of Spiroid gear strength, shock 
resistance, space and weight savings as well as their 
manufacturing and assembly versatility, send for your 
free file, ‘‘Low cost design begins with Spiroid's 
family of modern gears." Booklets on Planoid® anc 
Helicon® gears will be included. 


Spiroid gears are used to rotate each of the three lead screws controlling 
the axes of the Kearney and Trecker ‘'Milwaukee-matic”, an automatic, 
tape controiled unit that can drill, bore and mill. Spiroid gears were 
selected because they can handle the required heavy torques at near zero 
backlash—a must for machine repeatability. 





Visit us at the 
DESIGN ENGINEERING SHOW, 


Booth 1629-1631. 


« 


On-the-job proof at 
NATIONAL CASH REGISTER 


Spiroid’ | gosre:tre used bythe Natlgpal Cosh 


SPIROID DIVISION OF 
ILLINOIS TOOL WORKS 


2501 North Keeler Avenue, Chicago 39, Ill. 
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FOR 
“AS DESIGNED” _— 


PERFORMANCE / / WALDRON 
HERE COUPLINGS 


HERE 


When a lot of time and effort have been put into the design of a 
driven unit, it makes sense to protect its operating efficiency with a 
good coupling. 


Waldron gear couplings are available in a wide range of stand- 
ard and special types for any service requirement, to provide com- 
plete protection and positive, trouble-free drive. 


Deliveries are excellent. Rough bore standard couplings up to 
6” sizes, already assembled, can be shipped from stock; others, to 
meet customers’ schedules. 


WALDRON 


WALDRON-HARTIG DIVISION Midand-Ross Corporation 
P.O. Box 791 +> New Brunswick, New Jersey 


Circle 688 on Page 19 


PROFESSIONAL VIEWPOINTS 





offered in the profession to increase 
activity in this area, there again does 
not seem to me to be a clear-cut 
panacea. Perhaps a greater amount 
of publicity coupled with a greater 
number of awards for outstanding 
contributions are in order. Perhaps 
somewhere a consolidated “listing” 
of rewards—monetary or other- 
wise—might give added stimulus. 

To all this I would add the power 
of propaganda, outlining the serious- 
ness of the situation from a national 
standpoint as to just how critical the 
issues are and the possibilities which 
could result from failure on our part 
in the world competition. 

The foregoing sentiments are the 
feelings of a 54-year-old graduate 
of a prominent midwestern technical 
university who has worked in in- 
dustry for the same employer for 
33 years. I must admit my academic 
training acquired so long ago did 
in no way encourage creative de- 
sign, but perhaps had it been avail- 
able and adequate, I’d have taken 
the same turn as our kids today— 
namely, that anything that smacks 
of “board work” is taboo. We must 
get over this hurdle somehow and 
also develop a means of “finding” 
those who are gifted with the art. 
Once they are found, we must pre- 
vent them from slipping into the 
administrative staff, management, or 
other areas not strictly allied with 
creativity. 

—J. R. Arnpt 
Waverly, Ohio 


...@ designer's characteristics ... 


To the Editor: 

Your editorial in the March 3 is- 
sue of MacuinE Desicn concerning 
the return of design courses to the 
universities was most encouraging. 

In a talk which I have been giv- 
ing in various companies during the 
last six months, I list the characteris- 
tics of a good designer. The most 
important of these, I believe, are: 

1. Persistence: This requires con- 
stant restudy, re-evaluation, re-anal- 
ysis—a sort of “never-say-die” atti- 
tude—coupled with a genuine self- 
confidence and conviction that “I 
know what I’m doing.” 

2. Natural inventive talent: Not 
only must the good designer possess 
this, but he must be able to recog- 
nize it in others. It is an inherent 
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OIL 
SEALS 

in Design 
Engineering 


KLOZURE Oil Seals are available with (a) finger 
spring, (b) with combination finger and garter 
spring, (c) with garter spring, (d) bonded spring- 
less, and (e) split. 





Z 


* 


SELECTING THE 
SEALING ELEMENT 


Efficient and durable oil seals in your 
product depend largely on selection of 
the proper sealing element. Following 
are several KLOZURE* elements that 
Garlock offers for different applications: 


Nitrile Rubber Elements. This special 
compound is standard on Garlock 
KLOZURES. Oil resistant, tough, 
resilient, and free running, it with- 
stands temperatures from -—40° to 
+250° F constant. 


Silicone Rubber Sealing Elements used 
in Garlock KLOZURE oil seals have 
excellent resistance to low-swell min- 
eral oils and some chemicals. Tem- 
perature range from —70° to +450° F. 


Viton** Sealing Elements. This new 
synthetic rubber by DuPont resists 
oils, fuels, and solvents from —20° to 
+400° F. Has low compression set, 
good tensile strength, resists ozone, 
oxygen and weathering. 


Teflon ** Sealing Elements resist all fluids 
except molten alkali metals and 
fluorine at elevated temperatures. 
Recommended for use where the 
KLOZURE will contact strong acids 
or other corrosive fluids at tempera- 
tures from —110° to +500° F. 


Whatever your application, designing 
with Garlock KLOZURE Oil Seals 
makes good sense. You are assured of 
consistent high quality and proper 
design recommendations. 


For prompt service contact one of our 26 
sales offices and warehouses through- 
out the U.S. and Canada, or write for 
Klozure Catalog 30, Garlock Inc., 
Palmyra, N. Y. 


GA RLOC HK 
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Canadian Division: The Garlock Pack- 
ing Co. of Canada Ltd. 


Plastics Division: United States Gasket 
Company 

Order from the Garlock 2,000 .. . two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


"Registered Trademark 
**DuPont Trademark 





nn ~— Shatt Seale 


Cup Packings 
Lah Picton Ringe 


Much stronger, they last longer 


when they're of reinforced VEE 


RULON 


Because Dixon’s self-lubricating RULON has all the 
advantages of Teflon (low friction, chemical inertness, 
zero moisture absorption, extreme temperature range) 
PLUS a tremendous increase in mechanical strength and 
wear resistance, this engineered material is a natural 
for sealing applications. It exhibits no stick-slip 
characteristics ... greatly reduces starting torques. 
And unlike rubber or leather, it retains its original 
dimensions, maintains positive contact with shafts or 
cylinder walls, and has infinite shelf life... being 
completely unaffected by weather, light, or heat. This 
material is now available with improved sealing action 
and at costs competitive with leather and rubber 

due to Dixon’s new post-forming technique! 


Want complete data? See our Catalog in Sweet’s Product 
Design File, or ask for Brochure #9572. 
DIXON CORPORATION, Bristol, Rhode Island 


*DuPont Fluorocarbon Resin 


ca 
Suppliers of basic shapes and fab- 
ricoted parts in Rulon ond Teflon 
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quality which must be used to be de- 
veloped. 

3. Ability to synthesize: The prod- 
ucts of experimentation, consulta- 
tion, evaluation, and experience must 
be filtered, separated, and analyzed 
before being blended and rejoined 
into a simple solution. This requires 
a fine sense of organization. 

4. Sense of humility: The prob- 
lem must be attacked with the atti- 
tude of “I don’t know anything; let’s 
try everything.” Personal experience 
has shown me many times that 
things do not always react as ex- 
pected or as custom dictates. Keep 
an open mind. 

5. Sense of dissatisfaction: This is 
a negative expression simply because 
it best states what I mean to con- 
vey. Never be satisfied with the re- 
sults obtained—always be on the 
lookout for something better. 

—James J. KerLey Jr. 
President 
Kerley Engineering Inc. 


Washington, D. C. 


. . » Senior Achievement... 


To the Editor: 

I submit the following idea for 
what it is worth as one concept of 
a new horizon for modernizing en- 
gineering training in our colleges. 
As you so aptly put it, the primary 
objective should be to induce the 
young engineer to think for himself 
—to exercise some degree of judg- 
ment and make his own decisions. 

Perhaps my suggestions may be of 
some aid to the college authorities 
in planning more practical design 
courses to meet the needs of the fu- 
ture. 

An old German aphorism, “Arbeit 
macht der Meister” (Work Makes 
the Master), somewhat parallels our 
own concept of learning by doing, 
namely: “Experience is the Best 
Teacher.” The skilled trades have 
their age-old apprentice system, the 
legal profession has its law clerks, 
and the medical profession has its 
interns. Then, why not establish a 
similar system for training student 
engineers in creative design com- 
petence? For want of a better name 
at the moment, let us call it “Senior 
Achievement.” 

Soon after graduating and start- 
ing his first job assignment, the em- 


MACHINE DESIGN 
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Any one of these fatigue-resistant springs 
will outlast a conventional spring 


Yet all of them are competitively 
priced! Size for size, these heavy- 
duty, hot-wound springs withstand 
heavy compressive, tensile or tor- 
sional loads—_throughout longer per- 
iods of service. 

Shot peening accounts for the 
springs’ increased endurance. Shot 
peening imposes a compressive stress 
on the surface that offsets stresses 
set up in service. It also “conditions” 
the surface and eliminates stress con- 
centration points that could lead to 


premature failure in a conventional 
spring. 


Design Handbook On Coil Springs 
But read how you can save space 
and cut costs with fatigue-resistant 
springs (the product of Crucible met- 
allurgy from ore to finished spring). 
Write for the Heavy Duty Coil 
Springs handbook to Crucible Steel 
Company of America, Spring Divi- 
sion, McCandless Avenue, Pittsburgh 
1, Pennsylvania. 
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*HEAVY-DUTY HOT-WOUND COIL 
SPRINGS — Crucible makes fatigue- 
resistant and conventional springs of 
carbon, alloy, and specialty steels in 
a wide variety of treatments, from 
2” bar size up. Both types are now 
being used in countless applications 
in missile launching equipment, 
freight cars, mining and earth-mov- 
ing equipment. 





Woodmaster 4-Post 
DRAFTING TABLES 


Selected hardwood frames— 
fastened with steel bolts. 
Solid Basswood tops, sealed 
and lacquered. Interlocking 
steel hinges. A STACOR EX- 
CLUSIVE: Heavy gauge steel 
drawers . . . on steel rails, 
nylon glides. Won‘t swell, 
stick or warp. 


Shown with optional 
Parallel Straight 
Edge. Also available 
with Auxiliary Supply 
& File Drawer Unit. 


the drafting line that pays its way 
with lifetime quality service 


Stay with Stacor . . . and get exclusive design extras that 
return long-paying dividends in peak efficiency and economy. 
They’re yours when you specify Stacor Lifetime Quality for 
every drafting room need . . . from files thru tables. 


Write TODAY for New Complete Catalog. 


STACOR EQUIPMENT CO. 
273 Emmet Street, Newark 5, N. J. Blgelow 2-6600 


Manufacturers of Lifetime Quality Drafting Equipment for Schools, 
Libraries & Industry 


Warehouse Stocks in: Boston chietes, Detroit, Hartford, Los Angeles, Montreal, om 
Rochester, Saint John, N. B., San Francisco, Toronto, Washington, ; 
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BROOK MOTOR 
does a “‘good turn’ for 


Longhorn Clay Dryer 


A Brook 25 HP, 1800 rpm totally enclosed 

fan cooled motor powers the drive on this 
clay dryer built by Longhorn Construction Co., 
Sulphur Springs, Texas, for Acme Brick Co., 
Baton Rouge, La., and other Companies. 


Brook Motors have the stamina for continuous service under severest conditions 
—no wonder that more and more equipment builders are profiting with them. 
All standard enclosures-—1 to 600 HP. 


Warehouses, factory representatives, dealers, service centers 
coast-to-coast. Send for literature. 


SINCE 1904 


World'e Moet Respected Motor’ 
BROOK MOTOR CORPORATION 


3302-04 W. Peterson Ave., Chicago 45, Illinois 


in Canada: BROOK ELECTRIC MOTORS OF CANADA, LTD. 
250 University Ave., Toronto, Ontario 


ELECTRIC 
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bryo engineer experiences the inevit- 
able frustrations of trying to apply 
his recently acquired theory to the 
solution of seemingly insurmoutable 
problems in practical design. A small 
number of progressive engineering 
schools and colleges have attempted 
to bridge this gap by providing co- 
operative study programs. Such 
courses permit the students to spend 
a portion of the school year actually 
working in various local industries. 
The shortcomings of this system 
stem from the fact that the student 
workers are usually assigned tasks 
such as tool clerks, stock clerks, drill 
press and punch press operators, 
etc. Such jobs admittedly offer 
little in the way of sound technical 
experience that might help the 
fledgling engineer. 

We are all familiar with the tre- 
mendous success achieved by many 
hundreds of “Junior Achievement” 
programs sponsored by representa- 
tives from civic organizations and 
industry. Here we have powerful 
evidence of the spontaneous interest 
and keen desire for creative achieve- 
ment generated in these youngsters 
through the wise counseling of their 
senior advisers. Surely the nominal 
financial rewards are far less import- 
ant than the personal gratification 
derived from successful co-operative 
effort which builds for the future. 


As a natural corollary, it is pro- 
posed that our colleges and uni- 
versities establish similar programs 
for “Senior Achievement,” designed 
to encompass more complex prod- 
ucts that will offer sufficient chal- 
lenge to students of engineering and 
related technical fields. The scope 
of the selected projects and the 
degree of participation may be 
jointly established by faculty advis- 
ers and the students. Additional 
technical counsel will certainly be 
available from the staffs of spon- 
soring industrial organizations. 

A member of the faculty, or per- 
haps the dean of engineering, could 
serve as the project manager. The 
section supervisors for a basic func- 
tional organization could be recruit- 
ed from the senior and junior classes. 
At this level most students have al- 
ready selected a definite field for 
specialization, hence the reason for 
suggesting a functional type of or- 
ganization. Just as he would be 
obliged to do if similarly employed 
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in industry, each supervisor could 
complement his supporting staff by 
recruiting his classmates. 


The next step would be the selec- 
tion of a suitable project. One chal- 
lenging possibility could be the de- 
sign and full-scale model mock-up 
for an executive type airplane—say 
of the VTOL type. Detailed specifi- 
cations and design parameters would 
be established by the project man- 
ager and his section supervisors. The 
latter would make individual sub- 
ordinate assignments within their 
respective groups. The group lead- 
ers would be expected to submit pe- 
riodic progress reports to the project 
manager. 

Lacking practical experience, the 
embryo engineers would be encour- 
aged to conduct intensive research 
for all pertinent data in the technical 
trade journals, engineering society 
transactions, and related literature. 

Specific design problems in aero- 
nautics, combustion, mechanisms, 
thermodynamics, metallurgy, servo 
systems, etc., certainly offer tremen- 
dous challenge to the creative talents 
and abilities of the student engi- 
neers. Their recently acquired 
knowledge of physics, chemistry, 
calculus, differential equations, 
strength of materials, etc., must 
stand the supreme test of practical 
application. During this phase the 
embryos would be compelled to 
make frequent decisions and un- 
doubtedly some of them may tend 
to become confused or discouraged. 
At this stage the senior advisers 
would come to their rescue, offering 
the benefit of their practical expe- 
rience in the solution of seemingly 
insurmountable problems. 


The component selections and 
completed design specifications 
would be delivered to a design sec- 
tion for the preparation of layouts, 
detail parts drawings, electrical 
schematics, wiring diagrams, subas- 
semblies, final assembly and equip- 
ment installation drawings. 

Upon completion and checking of 
the detail parts drawings, prints 
would be fed to a mock-up section 
for fabrication and checking for di- 
mensional accuracy. At the various 
stages of subassembly and equip- 
ment installation, the young engi- 
neers would have their first oppor- 
tunity to observe the effectiveness of 

(Please turn to Page 420) 


May 12, 1960 





GET THIS NEW DESIGN AID FROM THE SULIGOWES WAN 
“MOST USEFUL REPORT ON... SILICONE FLUIDS YET PUBLISHED” 


Here’s an up-to-date design file on UNION CARBIDE silicone fluids 
for mechanical applications that you'll find invaluable. Assembled 
by your Silicones Man, it’s the most thorough and useful set of 
engineering properties of silicone fluids yet published. 

Actually a working tool, it includes data sheets on viscosity- 
temperature properties, apparent viscosity vs. shear rate, compres- 
sibility, oxidative and thermal stability, lubricity, thermal expan- 
sion. Other sheets are devoted to corrosion, specific heat, density, 
compatibility, and to shipping, handling and storage data. 

It’s invaluable for designing shock absorbers, gyroscopes, 
hydraulic systems, damping devices, liquid springs, valve tappets, 
and many other components. New material not available else- 
where includes viscosity-shear relationship of dimethyl oils at 
shear rates above 10,000 reciprocal seconds. For your copy, just 
send the coupon. Silicones Division, 

Union Carbide Corporation, 30 East Dept. EL-4901, 

42nd Street, New York 17, N. Y. Silicones Division, 

In Canada: Bakelite Company, Divi- ee ee ets I1.N.Y. 
sion of Union Carbide Canada | gong at once my FREE copy: “Design 


Limited, Toronto 7, Ontario. File— UNION CARBIDE Silicone Fluids 
% . for Mechanical Applications.” 


Unlocking the secrets of silicones 
Rubber, Monomers, Resins, Oils and Emulsions Name 


Company 


ei Site). 
CARBIDE 8 ! ed ! Cc o N E Ss Address 





**Union Carbide” is a registered trade mark of UCC. ’ City Zone 
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SHARONART 


a new idea in steel...sparks a new idea in 


Vending machines can now stay brighter, 
newer, longer... thanks to amazing 
new Sharonart*. 

Believing few machines are subject to 
the abuse received daily by the vending 
machine, nationally famous designer Peter 
Schladermundt recognized the many ad- 
vantages Sharonart* would impart to this 
hard working equipment. 

Sharonart* is patterned steel at its 
finest . . . and the many pattern combi- 

Famed designer nations present a new plateau for the 
machine designer.He can now make model 
Peter Schladermundt changes simply by altering steel patterns. 
creates new machine concept But more important, Sharonart* resists 
; marking and now vending machines will 
using New Sharon Steel. be able to absorb much more punishment 
without losing their attractiveness. Too, 
with modern painting techniques, manu- 
facturers are able to achieve smart, new 
color combinations to give their product 
even greater beauty and sales appeal. 

Wherever functional beauty and long 
life are desired, Sharonart* is the one 
perfect metal. For additional information 
write Sharonart, Sharon Steel Corporation, 
Sharon, Pa. 

Aside from designing the vending machine of 
Sharonart*, Peter Schladermundt has created an 
entire new process of machine vending. By de- 
veloping special racks, machines can be easily 
added and removed according to demand, and/or 
for refilling. Rack could be made as a fixed wall 
type, or as an island, with machines operated 


from both sides. Machines could be hung in- 
dividually or doubly, saddle style. 


Note: The vending machine idea illustrated 
on these pages is not now a manufactured 
product. It is a design only. *TM 


SHARON (“4 STEEL 
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their ability to apply theoretical 
knowledge to the solution of specific 
design problems. 

The inevitable errors of judgment, 
mismatch of parts, interference fits 
resulting from miscalculations, et al, 
would be encountered, to be sure. 
But they are all part of the process 
of learning by doing. The impor- 
tant lesson to be gained from such 
experience is the firm determination 
to avoid any repetition of those 
mistakes. 

A sound basic education in funda- 
mentals, coupled with a planned 
program to provide experience in 
the application of theory to the prac- 
tical solution of specific projects, can 
form the keystone to a fruitful and 
successful career in engineering. 
“Senior Achievement” — teamwork 
by faculty, students, and experienced 
pools of technical specialists—can 
open up a broad vista for successful 
personal development. 

—NicuHotas ELBocEN 
Standards Engineer 
Microwave Tube Div. 
Varian Associates 


Palo Alto, Calif. 


. .. do-it-yourself ... 
To the Editor: 


You mentioned the need for new 
methods of teaching design engi- 
neering in technical schools. I do 
not propose to supply the answer 
here but merely to make some per- 
tinent comments on the subject. 

I feel that I learned how to de- 
sign before going to college. This 
does not mean that I knew all the 
mathematical and physical principles 
of engineering, but that I learned 
how to make things which were 
functional with a minimum of ex- 
pense. College education merely 
filled in the tools of the trade and 
enabled me to analyze problems and 
to calculate the required dimensions 
of parts rather than to “cut and 
try.” Thus I feel that home projects, 
hobbies, and also working with a 
Dad who knew how to build things, 
were the most important factors in 
my design education. 

On occasion, I am required to in- 
terview a prospective engineering 
employee. I like to ask the applicant 
if he has ever built anything outside 
of the college requirements. Also, 
I like to ask if he has an objection 
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to working at the board to make lay- 

outs. If he has never built anything 

outside of school and objects to any 

board work, I assume that he will 

not, in general, make a good design 
engineer. 

—C. EumurRIAN 

Principal Engineer 

Mechanical Div. 

General Mills 

Minneapolis, Minn. 


. .. imagination and judgement ... 


To the Editor: 

It was a real pleasure to read 
your excellent editorial in the March 
3, 1960 issue. The reason is that 
the problems of creative planning 
have been my favorite hobby for 
many years. I don’t know whether 
“hobby” would be the correct ex- 
pression to use, because these 
thoughts soon developed into a basic 
tool that changed my projects into 
a real success. 

It is essential for a good engineer 
to master all the fundamentals ac- 
quired in the colleges, just as it is 
essential for a good fiddle player 
to know his instrument thoroughly. 
But no musician can conduct an 
orchestra unless he has the more 
important (and much more rare) 
qualities of imagination and judg- 
ment. Surprisingly this is also true 
for an engineer who wishes to con- 
duct any project successfully. 

I could not possibly argue that 
these qualities are talents which one 
either does or does not have, but I 
might say that the right way of ap- 
proaching a problem very often 
makes a difference between a suc- 
cess and a failure. The organiza- 
tion of thinking should be studied 
to enable the fullest possible devel- 
opment of our natural gifts. 

—S. BERLINSKY 
Boston, Mass. 


... who'll do the engineering? 


To the Editor: 
We had invited a number of com- 
panies to send us engineering draw- 
ings of real, live situations that we 
might be able to convert to inter- 
esting and useful problems in our 
graphics courses. Two companies 
had replied in the same way: “We 
have so many drawings we don’t | 
know where to begin. If you are | 
willing to visit us and go through | 
our massive files with us, we'll give | 





























the 
NEW HOUGHTON PACKING 


made of a 
NEW HOUGHTON COMPOUND 


sets 
NEW PERFORMANCE STANDARDS 


1. Low Friction — Rex-Syn cup packings have a low 
friction rating—“equal to the best on the market!” 


2. High Abrasion Resistance — Rex-Syn cup packings 
showed only slight wear after (a) 324,000 cycles at 
4,000 psi; and (b) after 500,000 cycles at 100 psi. 


3. Wide pH Range—Rex-Syn cup packings resist chem- 
ical attack over an unusually wide range of alkalies and 
acids—from pH-0 to pH-11.8! 


4. Wide Range of Use—Rex-Syn cup packings can be 
used with air, oil, water and water-oil emulsion and 
water-glycol fire-resistant fluids. 


\ndustrys Py 


Philadelphia, Pa. e Chicago, Ill. ¢ Carrollton, Ga. 
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‘her in Product” = aan 


Detroit, Mich. 


Houghton’s new Rex-Syn cup packings are 
made from a unique compound of resin 
blended with synthetic rubber to provide 
a tough, strong, yet pliable cup packing for 
good sealing and easy installation. 


5. Wide Temperature Range — Rex-Syn cup packings 
will withstand temperatures from 0°F. to 212°F.! 


6. High Tensile Strength — Rex-Syn cup packings are 
moulded of a new compound rated at 3290 psi, an above- 
average figure for general use! 


7. Low Extrusion—Rex-Syn cup packings have been 
tested up to 6,000 psi with very little evidence of ex- 
trusion (cold flow). 


8. Low Cost—Rex-Syn cup packings are economical— 
cost less than fabricated packings in most sizes! 


For new Rex-Syn Bulletin write E. F. Houghton & Co., 
303 W. Lehigh Avenue, Philadelphia 33, Pa. 


HOUGHTON 
OMPLETE UME 0 


PACKINGS « FLUIDS 


NDUSTRIAL HYDRAULIC 
YSTEM 


e San Francisco, Calif. e Toronto, Canada 
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you anything you can use.” Natur- 
ally we accepted the offers. 


The third company wrote, “We 
can’t give you any drawings. All our 
work is classified. But come an pay 
us a visit and we'll show you what 
we can.” 

One of the companies was a na- 
tionally known chemical engineer- 
ing consulting company. Another 
was an electronics instrumentation 
firm doing millions of dollars worth 
of business with the government, its 
only customer. The third was a 
prominent firm of consulting civil 
engineers specializing in water sup- 
ply and related matters. 

Eventually we visited the three 
firms and made selections from a 
great array of material: Some draw- 
ings were small, 11 by 17 in.; some 
were 4 by 6 ft and larger. Of course 
we asked questions to clarify certain 
obscure points of departure from 
standard practice, and the answers 
were full and generous. 

But we had other questions: Were 
all these drawings necessary? We 
had heard rumors that electrical and 
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Self-Locking Rubber Channel 
for Mounting Glass in Body Panels 


Its one-piece design locks and seals 
in one operation. No extra locking- 
strip needed. It’s the faster, sim- 
pler method for mounting glass in 
any type body panel—truck, trail- 
er, bus, boat, train, plane, etc. 


Extruded with inter-locking fea- 
ture at direct right angle to body, 
the Continental Channel permits 
unhampered insertion of glass. 
Locking tongue is pressed into its 
matching groove which forces the 
lips against both the glass and body 
panel—a more positive seal with 
exceptional push-out pressure. 


Compounded for maximum 
weather resistance and extra long 
life. Close durometer tolerances are 
held for uniformly tight seal against 
moisture and surest possible lock- 
ing. These rubber channels can be 
positioned first on either glass or 


body panel. All details are shown 
in illustrated brochure gladly sent 
on request. 

Ordered and re-ordered by the 
most prominent body builders, 
this Self-Locking Channel is an- 
other example of the creative 
thinking and ingenuity behind 
rubber parts by Continental. When 
you need rubber parts to do a 
specific job, call a rubber specialist 
during the planning stage. This 
often makes for economy as well as 
better end results. Call Continental 
—rubber specialists since 1903. 
Engineering catalog. 

In addition to custom-made parts, 
Continental offers an extensive line of 
standard grommets, bushings, bump- 
ers, rings and extruded shapes. Hun- 
dreds of these are shown in the No. 
100 Engineering Catalog. Send for a 
copy or refer to it in Sweet’s Catalog 
for Product Designers. 


CAnothe adtiwonnt in PUOBBEPR 
onprened ty CONTINENTAL 


CONTINENTAL RUBBER WORKS «+ 1984 LIBERTY ST. + ERIE 6 » PENNSYLVANIA 
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chemical engineers were no longer 
required to do any drawing, that 
they were now directing their ef- 
forts to matters of greater impor- 
tance. Then who was doing all this 
drawing? Experienced engineers? Be- 
ginning engineers? Technicians? 

To the first question, were all 
these drawings necessary? the three 
companies had the same answer: 
“Sometimes it seems that our one 
major product is drawings! Draw- 
ings are one of our most expensive 
operations, but what can we do? Ev- 
ery step of the way must be record- 
ed and there’s no other record that 
has any lasting meaning.” 

At the chemical engineering com- 
pany, the production man said: 
“There is nothing we can transmit 
to a customer except on a drawing. 
If he wants us to build him a com- 
plete new plant, how can we sub- 
mit our proposals other than by 
drawings? If he wants a slight en- 
gineering change—I’m not talking 
about big changes like a change in 
continuity or sequence of operations 
—even that slight change must be 
drawn up, checked, and approved. 
These engineering changes are cru- 
cial, as you may surmise. Who's 
going to be entrusted with the draw- 
ing? Some inexperienced youngster 
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Cedarapids Super Commander 
Portable Crushing and Screening 
Plant, built by Iowa Manufactur- 
ing Company, Cedar Rapids, 
Iowa, produces up to 500 tons per 
hour of crushed and screened 
material in four different product 
sizes. 


This high capacity V-Belt Drive handles 


60% more power in 30% less space! 


Higher Capacity of Gates Super HC V-Belt Drives 
solves complex product-development problem! 


In developing a larger crusher, requiring more 
horsepower, Iowa Manufacturing Company was faced 
with the problem of transmitting 400 hp from a 
higher-speed engine in a space that had been just 
enough for conventional V-belts carrying 250 hp. 

At the higher speeds, centrifugal force made it 
impossible to go to larger sheave diameters to accom- 
modate larger belt sections. A wider span of belts was 
ruled out by Highway Department requirements, 


which restricted overall machine width to eight feet. 

Iowa Manufacturing’s designers solved their pri- 
mary problem of transmitting 60% more horsepower 
with new Gates Super HC V-Belts. 

Because Super HC V-Belts have smaller cross sec- 
tion, use narrower and lighter-weight sheaves, pack 
higher hp capacity in a smaller ‘package’ than con- 
ventional V-belts, designers also succeeded in reducing 
drive weight, width and height —a decided bonus in 
equipment that must be moved frequently both on 
and off the highway. 


Nation-Wide Engineering Service 


Your nearby Gates Representative can show you 
how to reduce drive weight, space and cost with Super 
HC V-Belt Drives. With Super HC, sheave diameters 
can be reduced 30% to 50%, drive space up to 50%, 
and drive weight 20% or even more. 


Ask your Gates Representative for your free copy 
of ‘“‘The Modern Way to Design Multiple V-Belt Drives,” 
or write to The Gates Rubber Company Sales Division, 
Inc., Denver, Colorado. 


The Gates Rubber Company, Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ontario 


LE 


World's Largest Maker of V-Belts 


<a 


Gates Super > V-Belt Drives :7.2:<2::: 
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VISIT OUR 
BOOTH 
#236 


DESIGN 
ENGINEERING 
SHOW 


NEW YORK 
MAY 23-26 


BEAVER BALL SCREWS 


Part of the Secret of Their High Precision! 


Tolerances close as .001” maximum error in 10 
feet of ball nut travel are not uncommon in 
Beaver Ball Screws. Spring rates in excess of 20 
million pounds per inch are not exceptional. 
They’re specified where system stiffness that 
permits accurate locating and repeatability, 
free from backlash and surge, is essential. 90° 
(plus) efficiency with consequent low power 
requirements, compactness and reliability are 
inherent Beaver characteristics. That’s why 
they are used in actuating vital aircraft parts 


CONVERTS ROTARY, 


MAUL eo 


a | 


and head slides and tables of precision machine 
tools as well as critical functions in other capital 
equipment. 

Beaver Ball Screws provide for the moving 
of massive loads or extreme small parts such as 
fuel metering devices with equal sensitivity. 
Our engineers will be glad to consult with you 
in determining where they may serve better 
than hydraulic, pneumatic or acme screw actu- 
ation in your product. Write for our catalog. 


i 
| Largest 


anufacturers 
of precision 
pall screws 


YJeaver 
Drecision 
{ Droducts 


a INC. 
® CLAWSON, MICH. 


SPECIFIED BY 22 MAJOR MACHINE TOOL MANUFACTURERS 
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just out of college?” 

“About half of our board men are 
experienced chemical engineers. 
When a job has to go through with- 
out a hitch, we look to the chemical 
engineer with lots of board expe- 
rience. Some of the nonengineers on 
the board are good, too, but they’re 
doing it the hard way.” 


At the civil engineering consult- 
ing firm, we were told: “The only 
thing we have to sell is drawings. 
When some municipality in Maine 
or Nevada calls us in consultation 
on its water supply, we have to de- 
liver more than a speech. Of course 
we have to deliver speeches, too, but 
after the speeches we have to leave 
our proposals in the form of draw- 
ings. Whether we get the bid or 
lose it depends largely upon our 
drawings. It isn’t quite this simple, 
but in general this is why I say we 
have nothing to sell except drawings. 


“Who does the drawings in this 
office? Every engineer on the staff 
can make the drawings, and he is 
expected to do so.” 

We asked, “Do your engineers 
consider it below their professional 
dignity to work on the board? 

The reply was simply, “We don’t 
happen to have such engineers on 
our staff. We all take pride in a 
good - looking drawing, especially 
when our clients approve our pro- 
posals.” 

At the electronics company the sit- 
uation was different. Of the nine 
engineers who were project directors, 
eight were electricals. The other 
was a mechanical engineer. He was 
in charge of all nonelectrical aspects 
of the business, such things as pack- 
aging and miniaturization—and the 
production of drawings. 

“Any electrical engineers on the 
board?” we asked. 

“No, not one. They’re all techni- 
cians. And this is one of our serious 
problems. A couple of our project 
directors have had board experience, 
and usually the projects they’re in 
charge of go through to completion 
without unusual difficulties, delays, 
and expense. For one thing, they 
don’t specify the impossible. But 
the other project directors are always 
in’ trouble with the draftsmen, 
breathing down their necks, trying 
to argue their way out of some mis- 
understanding, making changes with 

(Please turn to Page 428) 
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MINIATURE HEARING AID CONTROLS 
DEPEND ON TINY GRC DIE CASTINGS 





be 





to watchmaker’s specs achieved 
through GRC’s exclusive methods 


A modern hearing aid small enough to 
fit into the temple piece of an eyeglass 
frame requires components and parts 
that must meet the same exacting spec- 
ifications as the parts for a fine watch. 
Design engineers at Centralab, a divi- 
sion of Globe-Union, Inc., turned to 
Gries to diecast the two tiny precision 
parts forming the mechanical center of 
a newly designed “Micro-Miniature” 
hearing aid volume control potenti- 
ometer .. . a .112” shaft and a bushing 
measuring .125” in diameter. 

To function properly the two mating 
parts had to be manufactured within 
tolerances of +0.0005”. The shafts— 
9500 to a pound—were cast with a 
button-like disk and fastening lug at one 
end; a projecting tapered shaft for the 
bushing to rotate on and a stop lug to 
limit rotation on the other end. The even 
smaller — 21,000 to a pound — slotted 
bushings were designed with a hex nut 
section and an extension to engage the 
shaft’s stop lug. Electrical contact is 
made through the bushing. 

This is a typical example of how GRIES’ 
exclusive patented single cavity die cast- 
ing methods for automatically produc- 
ing tiny, uniformly accurate, precision 
parts, economically solved a design 





Write, wire, phone today 
for GRC’s new detailed 
fastener catalog — your 
handy quide to low cost 
quality fasteners. 


25 years of 
progress in 
tiny parts 











problem. Whether simple or complex, 
quality is always hi © secondary 
operations, no scrap loss. GRC parts 
leave the machine ready for immediate 
use. 

GRIES’ exclusive high speed automatic 
die casting methods open new ap- 
proaches to product design . . . econom- 
ical production shortcuts. Find out how 
GRIES can help you. Write for GRC 
bulletins on small zinc alloy die castings 
and molded thermoplastic parts or send 
prints for immediate quotations. Maxi- 
mum sizes 134” long, ¥ oz. in zinc 
alloy; 114” long, .03 oz. in plastics. 
No minimum size. 


GRE Die Cast Zinc Alloy 
Washer Base Wing and Cap Nuts 
Eliminate Separate Washers 


Save inventory, as- 

sembly time, and 

labor, with these 

wide - diameter die 

cast washer base 

nuts. GRC offers 

prompt delivery 

from stock in a com- 

plete range of 14 

thread sizes: #6 

through 4”. Used 

for all normal re- 

quirements and 

wherever separate : 
washers would be required. pn 
suited for oversize bolt holes, adjusting 
slots, soft surfaces. 





GRIES REPRODUCER CORP. ;, 
32 Second St., New Rochelle, N. Y. * NEw Rochelle 3-8600 ral [Z wet 


See us at the DESIGN ENGINEERING SHOW—Booth #2435 
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Better Regula tion! 














714-hp Ajusto-Spede Drive 


Common motor-drive housing for units up 
to 714 hp saves space — can be foot or 
flange mounted. Larger sizes up to 100 hp 
with individual motor and drive housings 
mounted integrally. 


NEW design news from Louis Allis 


«2. The Louis Allis AJUSTO-SPEDE® drive 
is more compact, precise, and trouble-free 


Here’s an adjustable speed drive that allows truly precise machine operation. 
Speed regulation is automatic and stepless — results in faster, more efficient 
production at lower cost, with less waste, and minimum wear on equipment. 


These and other benefits are yours when you use the improved Louis Allis 
Ajusto-Spede drive. For example, it can be set before or during operation to deliver 
any desired speed within its range. Its exclusive tachometer feedback circuit 
monitors the output speed and automatically corrects speed and holds it 
regardless of load changes. 


This improved drive requires minimum maintenance. Its stationary field has no 
brushes, commutators, or slip rings to cause trouble. The source of power is an 
equally trouble-free standard a-c squirrel cage motor. The cast-iron housing 
keeps out dirt, chips, and moisture — resists corrosion. 

The compact Ajusto-Spede also saves space. Integrally-mounted motor and 
drive simplify handling — can be easily adapted for installation on new or existing 
machines. Controls can be mounted at the machine or any other convenient position. 
The Louis Allis Ajusto-Spede drive is the practical solution to almost every 
application that requires dependable, easily controlled adjustable speed. It is the 
answer to precise operating speeds for machine tools, process machinery, test 
equipment, windups, conveyors, printing presses, and other equipment. 

Contact your Louis Allis District Office for information and application 

help. Or write for bulletins 2750 and 2800 — The Louis Allis Co., 

459 East Stewart Street, Milwaukee 1, Wisconsin. 

® Ajusto-Spede is a registered trademark of the Eaton Mfg. Co. 


MANUFACTURER OF ELECTRIC MOTORS AND ADJUSTABLE SPEED DRIVES 


LOUIS ALLIS 
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Which of these custom molding services 


can you use from STOKES 


CUSTOM MOLDING TO 
ELIMINATE 
ASSEMBLY 

OR 
REDESIGN 
INTO 
ONE-PIECE 
UNITS IN 
HARD RUBBER 
OR PLASTICS 


For castings and other parts 
which are later machined and 
assembled, we frequently can 
suggest molded combinations 
which can eliminate most or all 
of the finishing and fitting work 
in a material which will meet 
your most rigid specifications. 


When requesting further infor- 
mation, please indicate your 
major problem area other than 
assembly: 


Area #1 Chemical resistance 
Area #2 Close tolerances 
Area #3 High temperatures 
Area #4 High strengths 
Area #5... Other 


(S} STOKES MOLDED PRODUCTS [& 


STOKES MOLDED PRODUCTS 
1024 WEBSTER STREET 
TRENTON 4, NEW JERSEY 
(] Send us case histories. 


STOKES MOLDED PRODUCTS 

1023 WEBSTER STREET 

TRENTON 4, NEW JERSEY 

(] Please send us case _historiés 
regarding Area # 


(] Phone us to discuss our problems. 


(] We are sending blueprints and 
specifications for a quotation and 
analysis without charge. 
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CUSTOM MOLDING OF 
COMPLICATED 
PARTS, 


CLOSE 
TOLERANCES 
OR 
INTRICATE 
MATCHING 
PIECES IN 
HARD RUBBER 
OR PLASTICS 


For chemical processing and han- 
dling applications where short 
production runs are used, in many 
cases we can mold parts to re- 
place expensive machined-metal 
castings of high-grade stainless 
steels, hastaloys, stellites, etc. 


For parts of up to 400 projected 
square inches, we can frequently 
mold one-piece parts which re- 
quire little or no machining before 
being used. 


For a quotation and analysis with- 
out obligation, send us your re- 
sistance and stress requirements, 
with blueprints. 


[] Phone us to discuss our require- 
ments. 


(Are sending blueprints, resistance 
and stress requirements for quota- 
tion and analysis without further 
obligation, 

TS ek a a ne ee ee 


EE a ene eee ee oe 
ADDRESS. 

_ a | 
PHONE 








SEE US AT BOOTH 920 
DESIGN ENGINEERING SHOW — MAY 23-26 
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little regard to cost. Often they 
don’t understand what’s on the blue- 
print, or they’ve changed their 
minds because of some earlier un- 
certainty. My own feeling is that a 
little more board experience would 
help them immeasurably.” 

What is the lesson to be learned 
from all this? Well, I’m prejudiced 
I suppose, like anybody else with an 
ax to grind. But prejudiced or not, 
if the conditions in these three com- 
panies are representative, I think 
we ought to give our engineering 
students a great deal more back- 
ground in engineering drawing and 
communication than they have been 
getting in recent years. If they are 
allowed to continue in narrower and 
narrower specialization, they will 
need interpreters to read drawings 
for them, and their ability to gen- 
eralize as engineers will surely disap- 
pear. 

And if the ability to generalize 
and communicate is not one of the 
supreme aims of education, I don’t 
know what is. 

—IRrwin WLAaDAVER 
Associate Professor of 
Engineering Drawing 
College of Engineering 
New York University 
New York, N. Y. 








“We're making some changes 
around here, Bagby.” 
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When frequent adjustment or dis-assembly is anticipated 
USE NYLON INSERT ELASTIC STOP’ NUTS 


May 12, 1960 


Extended re-useability is built into every stand- 
ard Elastic Stop nut. The tough nylon locking 
collar does the trick. 

It grips entering bolt threads with a plastic- 
smooth perfect fit that dampens impact loads, 
absolutely resists vibration, yet never galls or 


damages bolt threads. The nut may be “stopped” 
at any place on the bolt, whether seated or not, 


for precision adjustment. When the nut is 
wrenched off for routine maintenance, the nylon 


collar, due to its elastic recovery, tends to resume 


its original shape. Thus upon re-installation it 


grips the bolt threads as effectively as on the 


original installation. And this on-off cycle can be 


for the ring 0 reliability 


repeated over 50 times on any bolt of standard 
quality without loss of holding power. 

The nylon locking collar can also be used to 
seal off liquid seepage along the bolt threads and 
to prevent moisture from entering the load carry- 
ing areas. It is inert to oils, gasolines, salt atmos- 
pheres and common acids. 

Consider the economy to you and your cus- 
tomers of this kind of fastener performance. Let 
us prove it to you. Ask for free test samples . . . 
or a copy of Recommended Test Procedures for 
Determining Locknut Re-Useability. Write: 
Elastic Stop Nut Corporation of America, Dept. 
$50-554, 2330 Vauxhall Road, Union, N. J. 


: ELASTIC STOP NUT CORPORATION OF AMERICA 
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UNIFORM 
TUBING 


always available 


ALLOYS 

Almost any analysis, includ- 
ing aluminum alloys — 1100, 
3003, high purity, 2024, 5052, 
6061, 6951 and the new high 
strength alloy UT58; copper 
alloys—OFHC Copper, Phos- 
phor Copper, 70/30 Brass, 
Yellow Brass, Red Brass, 18% 
Nickel Silver, “A” Phosphor 
Bronze, #25 Beryllium Cop- 
per, 30% Cupro Nickel; 
Nickel alloys—‘‘A”’ Nickel, 
Monel, Inconel; Stainless 
Steels—304, 310, 316, 321, 347, 
410; Glass-to-Metal Sealing 
alloys — #52 Nickel-Iron, 
“Rodar”; Precious Metals. 


SIZES 
O.D. from .625” to .005”. Wall 
thicknesses down to .001”. 


TOLERANCES 

Commercial or precision— 
down to +.00025” on smaller 
tubing. 


FABRICATION 

Have your tubular parts 
“made at the mill”—by skilled 
tubing fabricators, on spe- 
cially designed tools in our ex- 
tensive forming and machin- 
ing plant. 


Cut subcontracting cost, con- 
centrate responsibility, get 
better delivery and better 
parts, ready for assembly. 


Write for new catalog. 


& 
S 
T 
D 
E 
L 
I 
u 
E 
R 
Y 


UNIFORM TUBES, 


INC. COLLEGEVILLE 2, PA 


HUxley 9-7276 TWX 
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THE ENGINEER’S 


Recent Books 


Characteristics of Engineers and Scien- 
tists. By Lee E. Danielson, assistant pro- 
fessor of industrial relations, The Uni- 
versity of Michigan; 136 pages, 61/4 by 
91/, in., clothbound; available from Bureau 
of Industrial Relations, The University of 
Michigan, Ann Arbor, Michigan; $4.00 per 
copy. 


Groups of nonsupervisory engi- 
neers or scientists from ten com- 
panies were selected and _inter- 
viewed. Interviews covered three 
general areas: Characteristics of en- 
gineers as a group compared to 
other groups of employees; job ac- 
tivities and _ satisfaction; biggest 
problems of young professionals. 

Responses are summarized and 
discussed. The author interprets the 
feelings expressed and _ suggests 
courses of action to gain maximum 
utilization and satisfaction of engi- 
neers and scientists. Specific recom- 
mendations are made for higher 
management, first-line supervisors, 
presently employed and future en- 
gineers and scientists, and colleges 
and universities. 


Applied Involutometry. By R. P. Val- 
tier; 150 pages, 834 by 11 in., paperbound, 
plastic ring binding; available from R. P. 
Valtier, 23142 Columbus, Warren, Michi- 
gan; $6.00 per copy. 


This mimeographed book presents 
application of involutometry theories 
to gears, splines, serrations, arbors, 
and gaging. Calculations for 
straight, helical, involute, square, 
triangular, and worm-gear teeth are 
included. 

Programmed solutions to more 


than 100 problems show how to ap- | 


ply the involutometry theories. 


Annual Edition of The Engineering In- 
dex—1959. Over 1500 pages; available 


from Engineering Index Inc., 29 West 39th | 


St., New York 18, N. Y.; $70.00 per copy. 


Annotations on more than 30,000 | 


articles in 249 fields of engineering 





OF KEYING AND PINNING DEVICE FOR PRODUCTION ASSEMBLING 


EVERY 


TYPE 


One Source for 
EVERY TYPE OF PIN 


TENSION PINS 


\ 


GROOVE PINS 


DOWEL PINS 


iS 


Write for complete information 


JOHN GILLEN 
COMPANY 


2568 South 50th Avenue 
Cicero 50, Illinois 


SUBSIDIARY OF STANDARD RAILWAY 
EQUIPMENT MANUFACTURING COMPANY 
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Salvation Army Retired Officers’ 
Residence at Asbury Park, N. J. re- 
lies on Onan 85,000-watt Model 
85KR-4R-1A standby unit for emer- 
gency electric generating power. 
Onan, in turn, relies on International 
UV-549 engine for never-fail per- 
formance of the generating plant. 
SA Brigadier G. E. Ciscombe is 
shown with unit. 


D.W. ONAN, a leading producer of air- 
cooled engines, chooses INTERNATIONAL 


WHEN SPECS CALL FOR WATER-COOLED POWER 


Report from Vice President- 
Engineering, J. C. Hoiby, D. 
W. Onan & Sons Inc., Minne- 
apolis, Minn. 


V.P. Hoiby says, “Onan equipment 
is built for 100% dependability. 
That's why we have chosen 
International gasoline engines to 
power our 60 kw and 85 kw stand- 
by generating plants. With such a 
dependable power source Onan 
customers need never worry about 
power outages. International also 
gives us the advantages of an ex- 
cellent parts and service organiza- 
tion” 


Here’s another major manufacturer who knows the built-in bene- 
fits of International power. D. W. Onan & Sons Inc., producers of 
a famous line of air-cooled engines and heavy-duty generating 
equipment, rely on an International gasoline engine for this 
85,000-watt standby electric plant. In case of commercial power 
interruption, this unit cuts in automatically and supplies power 
for the entire Salvation Army building. In addition to furnishing 
standby power for all lights in the building, the plant also serves 
laundry equipment, elevators, oil burner, water pump, and elec- 
trical cooking. 

If you haven't joined the long list of International power users, 
you may be passing up an extra selling advantage for your prod- 
uct. So learn all about the IH line—35 engines from 16.8 to 385 
max. hp—with choice of fuels, and interchangeability in size and 
power, to match your requirements. For detailed information con- 
tact International Harvester Co., Engine Sales Dept., Construction 
Equipment Div., Melrose Park, Ill. 


mH INTERNATIONAL” 


International Harvester Co., 
180 North Michigan Ave., 


Chicago 1, Illinois 
A COMPLETE 
POWER PACKAGE 
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ASSURED SELF-LUBRICATING SECURITY 


w7e LUBRITE 
mel: ees BEARINGS 


Boking ae & ~ 


Construct ion 
& 0 Temp Equipmen 


Meteriols Handling Equioment 
__& Conveyor Systems —_ 
Lubrite self- -lubricating ‘bearing offer great v - 
tility in hundreds of fields coun dependability 
and superior performance are of prime importance. 


Lubrite Bearings, with clean, permanent, 
maintenance-free self-lubrication are designed 
to withstand severe loadings, temperature ex- 
tremes, submersion, corrosion and other adverse 
conditions. 


Lubrite may be just the bearin. ou n 
eed 
your designs to obtain better » Mn erie 


Consult our Engineering Department 
application, No obligation. 4 Rates: 


Steel Mill & 
Industrie! Machinery 


Paper, Food, 
4 Texti le _Machinery 


Overposses & 
Structures 


Hydro-Electric Gote Bearings 
ond Accessory Equipment 


Rubber 


Send for this free 20- 
page lLubrite Manual No. 
55 — it contains complete 
h | data 
and specifications about 
Lubrite Self-Lubricating 
Expansion Plates and 
Bushings. Write today! 





Available soon — New Manual No. 56 
with complete technical information about 
LUBRITE SELF-LUBRICATING BUSHINGS, 
BEARINGS & WASHERS. 


Write for your copy. 





LUBRITE DIVISION 


MERRIMAN_ 8B 


188 AMORY STREET, BOSTON 30, 


ROS., INC. 


MASSACHUSETTS. 
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% #6 1/100 HP 
40:1 Speed range 


MAGNETIC AMPLIFIERS, INC. 
632 TINTON AVENUE © NEW YORK 55,N.Y. © CYPRESS 2-6610 


136 WASHINGTON ST. 


West Coast Division 
© EL SEGUNDO, CAL. © OREGON 8-2665 
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interest are presented. More than 
100 pages are devoted to the list of 
authors in about 1500 technical 
periodicals. 

Also listed are publications of en- 
gineering, scientific, and technical 
societies, engineering and industrial 
periodicals, and publications of gov- 
ernment bureaus, engineering ex- 
periment stations, universities, and 
other research organizations. 


Reciprocals of the Integers from 1000 to 
9999. By T. H. Redding; 42 pages, 8 
by 104 in. clothbound; published by 
and available from Taylor & Francis Ltd., 
Red Lion Ct., Fleet St., London, England. 


Direct-reading tables listing the 
10° multiples of the reciprocals of 
integers from 1000 to 9999 are pre- 
sented. Entries are correct to the 
nearest integer in the third decimal. 

The tables can be used in con- 
junction with computers of the “bar- 
rel-setting” type to evaluate 
quotients and compound fractions. 
They can also be used to evaluate 
quotients on adding and listing ma- 
chines when these machines incor- 
porate a mechanism for automat- 
ically evaluating simple products. 


Trigonometry Refresher for Technical 
Men. By A. Albert Klaf; 629 pages, 5%, 
by 8 in., paperbound; published by and 
available from Dover Publications Inc., 
180 Varick St., New York 14, N. Y.; $2.00 
per copy. 

Aspects of plane and spherical 
trigonometry are thoroughly covered 
by means of 913 specially selected 
questions and detailed answers. 
Graphical representation, interpola- 
tion, functions, logarithms, solution 
of triangles, and similar topics are 
included. 


New Standards 


American Standard, ASA C19.1-1959, In- 
dustrial Control Apparatus. 37 pages, 81 
by 11 in., paperbound, stapled; published 
by and available from American Institute 
of Electrical Engineers, 33 West 39th St., 
New York 18, N. Y.; $2.20 per copy. 


Covered are electric, magnetic, 
mechanical, and electronic devices 
which function on commercial volt- 
ages of 750 v dc or less, and 500 v 
ac or less, and are used as indus- 
trial control apparatus. 
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Only VALCOR 


makes solenoid valves 
of 


*DuPont Company 
registered trademark, 


Now, from the company that pioneered the use of Nylon and PVC in solenoid valves for corrosive 
service, comes a solenoid valve with a molded body and diaphragm of Teflon that is chemically 
inert and corrosion-resistant to virtually any corrosive medium you are now using. 


Valcor solenoid valves made of all Teflon are ideal for critically corrosive applications and where long 
life is essential. They will outlast and outperform steel. Available in a variety of sizes and pressure 
ratings. Stocked for immediate delivery. Write today for complete technical data. 





1960 DESIGN : 
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SHOW : MAY 231026 


17-114 ///@ VALCOR ENGINEERING CORP. 


SOLENOID VALVES 5365 Carnegie Ave., Kenilworth, N. J. » CHestnut 5-1665 
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Another New Westinghouse 
AIR CIRCUITRY Component 


(One of 30) 


The lightweight 
FLEXAIR® 
Valve 


Provides effortless control. Position 
of the handle controls air pressure. 
Pressure is graduated between zero 
and maximum and automatically 
maintained. A light touch of the han- 
dle controls one, two or three outlets, 
separately or simultaneously. 

The FLEXAIR Valve is only one 
of a growing list of interesting new 
AIR CIRCUITRY Components. 
Westinghouse AIR CIRCUITRY 
eliminates operator fatigue and errors 
in manual or semi-automatic oper- 
ations and serves in completely auto- 
matic installations. 


AIR CIRCUITRY... 
FOR TROUBLE-FREE AUTOMATION 


Air Circuitry is the application of 
pneumatic control systems to your 
industrial production operations. 

Air circuits are safe, economical 
and precise and are used to solve the 
most rigorous and complex control 
problems in industry. 

Our engineers, backed by 90 years 
of experience, can help you boost pro- 
duction and cut costs in your plant. 


AIR CIRCUITRY means trouble-free automation 


For more information, ask for Catalog A4-72.03. 


See the Yellow Pages under Cylinders for the Name of Your Local Distributor, 
or refer to Sweet's Catalog, Product Design File. 
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Devices include contactors, switch- 
es, relays, rheostats, timers, regu- 
lators, electromagnetic brakes, and 
electronic inspection and gaging ap- 
paratus. General standards include 
service conditions, various ratings, 
testing, performance, application, 
and color coding of wire. 


Association Publications 


Proceedings of the 1959 Institute in 
Technical and Industrial Communications. 
Edited by Herman M. Weisman and Roy 
C. Nelson; 129 pages, 8% by 11 in., paper- 
bound, plastic ring binder; available from 
Institute in Technical and Industrial Com- 
munications, Colorado State University, 
Fort Collins, Colo.; $5.00 per copy. 


A comprehensive reference cover- 
ing practices and theories of scien- 
tific and technical communications 
is presented in the 17 papers. In- 
cluded are presentations by leading 
professionals in the technical writ- 
ing field. 

Some specific topics are teaching 
technical writing on the job, 
anatomy of technical reports, re- 
porting science news, and the tech- 
nical article. 


Torsion Devices. By P. J. Geary; 142 
pages, 6 by 91 in., paperbound; published 
by and available from British Scientific 
Instrument Assoc., South Hill, Chislehurst, 
Kent, U. K. 


Design, construction, and appli- 
cation of elastic supporting and con- 
necting members used in torsion are 
reviewed. 

Torsion filament suspensions em- 
ployed as frictionless suspensions for 
the moving parts of sensitive instru- 
ments such as galvanometers and 
torsion balances are covered. Also 
covered are torsion members pos- 
sessing flexural rigidity, and tor- 
sional magnifying devices used for 
the magnification of small displace- 
ments and for the indication of 
small forces. 


Malleable Iron Castings. 526 pages, 
6% by 9% in. clothbound; available 
from Malleable Founders Society, 781 
Union Commerce Bldg., Cleveland 14, 
Ohio; $10.00 per copy. 


A comprehensive treatment of 
malleable iron castings is presented. 
Initial chapters deal with applica- 





(mx) WESTINGHOUSE AIR BRAKE COMPANY 


INDUSTRIAL PRODUCTS DIVISION, WILMERDING, PENNSYLVANIA 
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THIS IS GLASS 


A BULLETIN OF PRACTICAL NEW IDEAS 


THE UNEARTHLY USE 
OF GLASS 


Some day the stellar equivalent of an 
archeologist will ferret his way through 
space, collecting debris from the sundry 
objects we are thrusting out past the 
pale of gravitation. 

That man is going to find a lot of glass. 

Next to the metals, glass is the basic 
material for space work. Big claim? 
Big fact. 

You can blast glass out at the stars, 
shine the sun at it full open, slide it into 
the cold void of the earth’s shadow, 
plummet it back into the searing atmos- 
phere, recover it from the bobbing waves. 
And, all the time, glass will hold to its 
integrity, its properties, its dimensions. 

You can design glass into a piece of 
space hardware; you can only know the 
beauty of this if you have had to design 
around some other material that has in- 
teresting properties but is hard to work. 

Glass has hardly any design limita- 
tions. We can mold it, blow it, fuse it, 
press and roll it, etch it, temper it, or try 
any of a dozen other controlled tech- 
niques to meet exactly the shape you 
want, exactly the size you want, exactly 
the exactness you want. 

We have some 60,000 glass formulae to 
select from, so matching your specs on 
properties is a snap. 

We have combinations of glasses that 
transmit or attenuate all of the visible 
light spectrum and most of the infrared 
and ultraviolet as well. 

We can take a mass of glass yards thick 
and make it as transparent as the objec- 
tive lens on a microscope, as surface per- 
fect as the facet on a ten-carat diamond. 

Big claims? Big facts. Radomes, win- 
dows for space capsules, giant mirrors for 
balloon-floated telescopes, electronic com- 
ponents, macro and micro in size... 
these are just a few of the things you can 
do with glass... and, with all that, you 
haven’t begun to tap the possibilities 
of glass in space. 


May 12, 1960 


We have two brochures that tell about 
these properties and design potentials: 
This Is Glass treats of the material itself. 
IZ-1 discusses the applications. Check 
the coupon for copies. 


WE'LL GROW RED ROSES IN 
JUNE, 

JUST YOU AND I UP ON 
THE MOON 


It goes without saying that you cannot 
grow terrestrial plants in a 10™!? mm Hg 
atmosphere . . . but just how high does 
the pressure have to be to bring a plant 
to maturation? What about the effects of 
a lower gravity? What sort and how much 
light will you need to make a seedling 
stir? How about temperature? 

Republic Aviation is engaged in some 
research of this sort, which will form a 
sort of alrmanac for the lunar farmer. 

We come into the picture with a 
vacuum-tight greenhouse, often referred 
to as a Pyrex brand bell jar. Besides 
serving as the perfect lunar greenhouse, 
it recommends itself on a weight basis. 


You might remember this “Moon 
Garden” if the time comes when you 
want an environment you can play with 
and observe. Many are the people using 
our bell jars for high vacuum and high 
pressure work, for the creation of an inert 
gas atmosphere; in short, for any work 
where you want to free yourself from the 
deficiencies of the terrestrial atmosphere. 


FROM CORNING 


HOW TO SEEK OUT AND HIT 
A MELTING ICE CREAM CONE 
IN THE MIDDLE OF ALASKA 


We make the glass that goes into the 
domes that transmit the infrared waves 
that activate the cunning minds of the 
heat-seeking missiles that go pow. 

Today we make a better IR transmit- 
ting glass than ever before. We call it 
Code 9752. 

A 2mm thickness of this glass will 
transmit 77% at the 4.0 micron wave 
length and 38% at 5.5 microns. Not bad. 

At 600°C there is no transmission loss 
whatsoever at 4.0 microns, only 13% 
at the 5.5 micron wave length. 

Our research people say the glass has 


“good” electrical properties, “excellent” 
weathering characteristics. Our research 
people are known as conservatives. 

In a durability test, we found that 
there was no appreciable transmittance 
loss in 21 days at 95% RH with tem- 
perature cycling from 25°C to 65°C 
twice a day. : 

Using standard techniques, we can 
mass produce this glass in a variety of 
hollow shapes and give it an optical fin- 
ish. We can press 7” domes automatically 
and make larger sizes to order. Flat 
pieces, 12” square and }4” thick, are 
being used in the instrumentation field 
for such devices as Schmidt corrector 
plates. 

The coupon offers a bulletin on this 
and two other Corning IR transmitting 
glasses. 


See us at the Design Show . . . Booths 1507-1509 


CORNING MEANS 


“) 


( This Is Glass 
C] 12-1 
CJ IR transmitting glasses 


Name.... 








Circle 712 on Page 19 


RESEARCH IN GLASS 


CORNING GLASS WORKS, 52 Crystal St., Corning, N. Y. 
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WAPAK 

HARDENED WAYS 
LAST LIFETIME OF 
YOUR MACHINES 


Engineered from solid tool steel, WAPAK Hardened 
Ways are uniformly hard through and through... 
No galling, scoring or other failure throughout life- 
time of your machines ... even under rugged service. 
Carburized or laid steel ways also available in some 
sizes. 


MICRO-GROUND FINISH 

Utmost care is given to accuracy of finish on all 
WAPAK Hardened Ways. Micro-Grinding is fol- 
lowed by individual inspection of each piece with 
Profilometer. 

ENGINEERED TO SPECIFICATIONS 

WAPAK Ways are manufactured to your blue print 
specifications and normal deliveries maintained. 
Your machines are more reliable with WAPAK 
Hardened Ways. 


Quality control inspec- 
tor uses Profilometer to 
check accuracy of finish 


ue WAPAKONETA, macuine co. 
Mentos Engineered for the Job Sie 1891 


WAPAKONETA 9, OHIO 
Also manufacturers of SLITTER KNIVES ® SHEAR BLADES © ROTARY SHEAR KNIVES © SCRAP 
CHOPPERS © HARDENED SPACERS © GIBS © ROCKER PLATES © WEARING PLATES @ BALL 
RACES ©® WEAR STRIPS © MACHINE LINERS © MACHINE KNIVES for all industries 
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tions, physical and mechanical prop- 
erties, and alloys. Then, design, 
manufacture, machinability, and 
metallurgy are discussed. 


Government Publications 


OTS Technical Reports. Copies of re- 
ports listed below are available from Of- 
fice of Technical Services, U. S. Dept. 
of Commerce, Washington 25, D. C. 


PB 151831, Materials, Techniques, and 
Economics of Foamed-in-Place 
Cushioning for Packaging. By Sidney Childers, 
WADC; 35 pages, 8 by 10% in., paperbound, 
side-stapled; $1.00 per copy. 

Polyurethane foaming methods can be used 
by individual manufacturers to produce at- 
tractive and economical packaging of delicate 
items. Foam may be rigid, semirigid, or 
flexible, depending on the resin utilized. Aging 
characteristics, effects on metals and humidity 
of vapors given off during foaming, and 
chemistry of foam reactions are discussed. 
Also covered are molding techniques employ- 
ing re-usable materials like hot-melt plastics. 


PB 151837. Cryogenic Data Book. By D. B. 
Chelton and D. B. Mann, National Bureau 
of Standards; 155 pages, 8% by 10% in., pa- 
perbound; $3.00 per ccpy. 

Physics of eight liquefied gases and more 
than 40 solids at extreme low temperatures 
are illustrated in graphic form. More than 100 
full-page graphs present curves for such fac- 
tors as density, vapor pressure, heat of va- 
porization and conversion, surface tension, 
thermal conductivity, and per cent of liquefac- 
tion for helium, para and ortho hy 5 
deuterium, nitrogen, oxygen, and air, Addi- 
tional graphs delineate properties of selected 
metals, glass, and insulating plastics at liq- 
uid-gas temperatures. 

PB 151943. High-Temperat Electri 
sulating Inorganic Coatings on Wire. By C. G. 
Bergeron, A. L. Friedberg, D. L. Wilcox, P. F. 
Schwarzlose, and R. L. Hallse, all from Uni- 
versity of Tillinois; 56 pages, 8 vf 10% in., 
paperbound, side-stapled; $1.50 per copy. 

Covered are 30 new ceramic trite formulated 
and studied as wire insulating coatings. Dis- 
cussion includes processing of coating, coating 
continuity, high-temperature electrical proper- 
ties, and flexibility of coated wire. 

PB 151944. High-Temperature Insulation for 
Wire. By J. N. Harris and J. D. Walton, 
Georgia Institute of Technology; 42 pages, 8 
by 10% in., paperbound, side-stapled; $1.25 
per copy. 

Aluminum coatings plated on substrates of 
copper, chromium, iron, and Inconel were 
successfully anodized. Frit-resin and colioidal 
silica were investigated as high-temperature 
sealing coatings for the anodized aluminum. 
Curing techniques and test results are 
discussed. 

PB 161120. Notch Toughness of Spheroida) 
Graphitic High Ductility Iron Castings. By V. 
DePierre and 8. Inouye; 51 pages, 8 by 10% 
in., paperbound, side-stapled; $1.50 per copy. 

Data from a literature survey of notch 
toughness of spheroidal graphitic iron cast- 
ings, and test results obtained in the U. 8. 
Naval Weapons Plant were used to show the 
effect of material variables and external test 
factors. An equation was obtained for corre- 
lating the nil-ductility temperature with ma- 
terial variables and external test factors. 


PB 161144. Investigation of Fatigue Proper- 

ties at Room Temperature of High Strength 
Steels Having High Tempering Temperatures. 
By H. N. Cummings, F. B. Stulen, and W. C. 
Schulte, all from Curtiss-Wright Corp.; 105 
pages, 8% by 10% in., paperbound; $2.50 per 
copy. 
High-strength steels suitable for use under 
fatigue stressing at temperatures up to about 
1000 F were statistically investigated at room 
temperature. Materials tested included steels 
for springs, bearings, space-vehicle surfaces, 
and general structural use. Possibilities for 
improved fatigue performance were indicated 
if the inclusion content and size could be 
reduced. 

PB 161258. Correlations between Transverse 
and Torsional Shear Creep Deformations. By 
Joseph Marin, The Pennsylvania State Uni- 
versity; 26 pages, 8% by 10% in., paperbound, 
stapled; $1.00 per copy. 

This report develops a theory for predicting 
the transverse shear-creep deformation of a 
rivet in terms of pure torsional shear-creep. 
Creep deflection of a rivet can be obtained 
from the creep constants in pure shear or 
simple tension by using the developed theory. 
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Acipco centrifugally spun 
steel tubing available 
from 2.25” to 50” 0.D.... 
wall thicknesses from 
.29” to 4” and lengths 
up to 40 feet 


The bigger your tubular steel problem — the better 


we like it! Why? Because with all our modern facil- VERSATILE ACIPCO 
CENTRIFUGALLY SPUN STEEL TUBES 


ities “under one roof,” we are completely equipped SIZE RANGE: Lengths up to 40 feet to meet modern 
machinery requirements have been produced. O.D.’s 


to handle a variety of difficult jobs — expertly and from 2.25” to 50”; wall thicknesses from .25” to 4”. 
ANALYSES: Alli alloy grades in steel and cast iron, 


economically! For expert consultation on centrif- including heat and corrosion resistant stainless steel, 
plain carbon steel and special non-standard analyses. 


ugally spun tube applications in your field eee call FURNISHED: As cast, rough machined, or finished mae 
chined, including honing. Complete welding and 


on ACIPCO. machine shop facilities for fabrication. 


/i\ SIE GO 


SPECIAL PRODUCTS 


ffir) ) AMERICAN CAST IRON PIPE CO. 
P, BIRMINGHAM + ALABAMA 


Write for FREE 
Illustrated Catalog. 
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camel GRIPCO LOCK NUT 
LOWER COST 
on your 
products 


with this 


GRIPCO CENTERLOCK NUT 


feature int 
eature 


family of 


GRIPCO 
FASTENERS 


All types and sizes of 
Gripco fasteners listed 

in catalogue are available 
for immediate delivery. 


Qualified fastener 
engineers are available 
for consultation on all 


your assembly problems. iy _ 

GRIPCO PILOT-PROJECTION 
WELD NUT 

© BRASS GRIPCO OR CENTERLOCK NUTS. 


@ MINIATURE WELD AND CLINCH NUTS, 
WITH OR WITHOUT LOCK. 


@ GRIPCO AND CENTERLOCK 
HI NUTS. 


® STANDARD SEMI-FINISH FULL 
AND JAM NUTS. 


@ STAINLESS STEEL LOCK, WELD 
AND SEMI-FINISH NUTS. 


@ COLD FORMED SPECIAL NUTS 
OR PARTS TO PRINT. 


GRIPCO COUNTERSUNK 
WELD NUT 


of Leck Uuts 


Send for samples and NEW CATALOG teday 


GRIP- NUT COMPANY 


103 MAPLE AVE. SOUTH WHITLEY, INDIANA 
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Enclosed Adjustable Packing Gland 


Adapted to a swivel pipe joint, key slots in the ex- 
ternal threads of a screw member permit tightening 
of the packing in a totally enclosed gland assembly. 
Access to the slots is provided by a hole that can be 
closed with a pipe plug. Patent 2,927,804 assigned to 
Chiksan Co., Brea, Calif. by Robert E. Snyder and 
Clyde B. Taylor. 
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Load-Supporting Filter Element 


Disposable filter unit consists of header and tubes 
that provide structural support as well as serving as 
filters. The tubes are successive coils of metal strands 









































welded together by sintering. Porosity is provided in 
the spacing of the strands during winding. Patent 
2,925,913 assigned to Poroloy Equipment Inc., Van 
Nuys, Calif. by Harry L. Wheeler Jr. 


Bidirectional Linear Actuator 


Automatic cutoff of a push-pull actuator in response 
to excessive loads in either direction of operation is 
accomplished by balancing the load against a disc 


| spring, preloaded in compression. The spring is housed 


in a stepped cylinder which is secured to the inner race 


| of a ball bearing. A sleeve with a shoulder on one end 


and a collar at the other passes through the spring and 


| develops the preload. The shaft end of the screw fits 
' inside both the sleeve and the stepped cylinder and 
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Schematic drawing of hydraulic 
system in Blackwelder Fork Lifts, 
built for every farm material-hand- 
ling operation. White lines indicate 
Gates Hose for hydraulic fluid oper- 
ating lift, tilt and shift cylinders. 


Gates Hose helps ts 
Blackwelder Fork Lift ® 


lower costs...pich up profits! 


“We’ve been using Gates wire-reinforced hydrau- tube make them ideally suited to withstand the rough 
lic hoses on our Blackwelder Tractor-mounted Fork abrasion and temperature conditions under which our 
Lifts for years,” says Fred Hill, Chief Engineer for equipment is operated. We know our hydraulic com- 
the Blackwelder Manufacturing Company, of Rio ponents will function properly with Gates Hose 
Vista, California, makers of farm material handling assemblies, and our customers benefit by keeping 
equipment. “Their exterior cover and durable inner maintenance to an absolute minimum!” 


Immediately available in all major markets 


Gates Hydraulic Hose — built to meet or exceed SAE specifications — 
is available nation-wide in wire-braided and horizontal-braided con- 
struction in a complete range of sizes, for medium-pressure or high- 
pressure use. Ask your nearby Gates Distributor, for Gates Hydraulic 
Hose Assemblies booklet, IH 43. 


The Gates Rubber Co., Denver, Colorado 
Gates Rubber of Canada Ltd., Brantford, Ont. 


Fn, 


<a 


The. Mark of Specfalized Research 


Made in a Full Range of Sizes 


: Gates Hydraulic Hose Medium-Pressure, High-Pressure 
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DO YOU SHARE THESE 
COMMON MISBELIEFS ABOUT 
SOLENOID AIR VALVES? 


“THE SOLENOID IS TO BLAME FOR COIL BURNOUT”’ 
Very seldom. In most cases, and particularly with spool 
valves, sticking valve members create overloads, overheat- 
ing and coil burnout. 

‘AIR IS FREE’ 

Perhaps a little ridiculous, but the way many plants waste 
it, you would think it was free. Actually, compressed air not 
properly controlled can be the most costly power medium 
you use. We have a study on the dollar cost of air leaks 
that will blow your hat off. 

“AIR VALVES ARE ALL ABOUT THE SAME"’ 

When they are new they all work fine. While all other 
valves start going down-hill with every operation, the seal- 
ing qualities of Barksdale Valves are improved through 
operation. 


SHEAR-SEAL VALVE DESIGN 
PROTECTS THE MOST EXPENSIVE 
COMPONENT, THE SOLENOID, 
AGAINST OVERLOADS. 


WEAR COMPENSATING 
FEATURE CONSERVES 
COSTLY AIR 


aaat 


AWA 


There is a Barksdale representative in your vicinity who has 
the facts supporting the above statements. 


Send for the bulletin: 
“Benefits offered by 
Barksdale AIR-SEAL Valves.” 


CONTROL VALVE DIVISION 
% 
~ Warksdale valves 
5125 ALCOA AVENUE ¢ LOS ANGELES 58 ¢ CALIFORNIA 
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NOTEWORTHY PATENTS 
































has collars so designed that the spring is always sub- 
ject to compression regardless of the direction of screw 
loading. When the load on the screw exceeds the 
spring preload, the screw shifts axially to stop or reverse 
the motor driven screw. Patent 2,927,473 assigned to 
Teleflex Inc., Wilmington, Del. by James Sydney 
Bentley. 


Pressure-Balanced Seal 




















Suitable for fluid pressures over a range of 10 to 40 
psi, a seal is so designed that the pressure tending to 
lift the lip off the sealing surface is balanced by pres- 
sure tending to hold the lip on the sealing surface. 
Patent 2,926,035 assigned to Federal-Mogul-Bower 
Bearings Inc., Detroit, by Vasalie L. Peickii and Dan A. 
Christensen. 


Multiple-disc clutch uses floating discs to reduce 
chatter and noise during engagement. The discs engage 
the housing and driven member in the manner of a 
loosely fitted spline. The “spline” teeth on the discs are 
two-pronged and thin enough to deflect as cantilever 
beams under load. The driving members are alternate 
discs splined to the input shaft. Patent 2,925,897 as- 
signed to General Motors Corp., Detroit, by Kenneth E. 
Snyder. 


Incremental Hydraulic Positioner 


Linear positioning of machine members in increments 
of 0.050 in. over a distance of 3/4 in. is achieved by one 
assembly of four plungers and a fluid reservoir. When 
the plungers are forced into the reservoir, displacement 
of the reservoir fluid moves a piston in proportion to 
the volume of fluid displaced. The smallest plunger 
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causes 0.050 in. displacement of the piston. The three 
other plungers, which vary in size, produce individual 
piston displacements of 0.100, 0.200, and 0.400 in. Hy- 
draulic feedback and ratchet device assures precision. 
Patent 2,927,432 assigned to International Business 
Machines Corp., New York, by Forrest C. Parry. 


Dual Range Load Indicator 


Change in load-deflection rate of a load measur- 
ing device is achieved by an increase in the number of 
components subjected to strain during the application 
of the load. Under light loads a pinned tension bar is 
unstrained because the pins are not seated in the slots 
in the load-transmitting cantilever cross members. The 
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Strain 
Applied load 








cantilevers and the integral column section provide one 
load-strain rate for these load conditions. As loads 


increase to spread the cantilevers, the pins engage the | 


slots to subject the tension bar to strain. This action 
establishes a second load-deflection rate. Strain meas- 
urements at sections X and Y, as shown, measure the 





oe Put 
Cartrid ge Type 
Insert Valves 


% INSIDE 
YOUR PRODUCT 


load. Patent 2,927,458 assigned to General Dynamics | 
Corp., San Diego, Calif. by Albert I. Moon Jr. and | 


Virgil E. Goodman. 


High-Speed Fractional-Revolution Clutch 


Tooth-type clutch assemblies, synchronized with | 
positive-stopping disengagement detent mechanisms, | 
provide high-speed fractional revolutions of a driven | 
shaft from a continuously rotating drive shaft. The | 


clutch elements, which are symmetrical, function simi- 
larly for either direction of driver rotation. Engage- 


Also — full line of 
conventionally mounted 
“Quick- Dump” Valves... 
manual, electric, piloted. 


New Home 
of Humphrey 
Products 


ment and disengagement are controlled magnetically. | 


Driving engagement takes place when a driven 


toothed clutch-plate, under the force of a coaxial heli- | 


May 12, 1960 


NEW ! 
_.. DESIGN IDEA FOR 
PNEUMATIC POWERED DEVICES 


These Humphrey “Quick-Dump” 
Valves are installed by dropping 
them into a machined cavity, inside 
the cylinder, manifold, control 
handle, etc. 


They save weight, cut material and 
component costs, reduce assembly 
time, speed up production. They 
eliminate the plumbing, permit 
installing multiple valves in small 
space, help simplify, miniaturize and 
clean up product design. 


Choice of 2-way or 3-way, in Ye” or 
¥,” sizes, for manual, electric or 
piloted operation. Write for 
bulletin pictured below. 


PRODUCTS 
Div. of General Gas Light Company 
P.O. Box 2008, Kalamazoo, Michigan 


NEW bulletin 
gives engineering 
data on Cartridge 
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ATLANTIC 
VERSATILITY 


precision-cast 


ALUMINUM 


Typical precision aluminum castings produced at 
the Atlantic Casting and Engineering Corp. 


LARGER CASTINGS NOW ECONOMICALLY PRODUCED 


New production facilities at Atlantic Casting now 
make possible PRECISION ALUMINUM CASTINGS 
AS LARGE AS A SMALL SUITCASE (21” x 16” x 6”) 


to meet most military specifications. 


Finished piece cost may be as little as 30% that 
of finish-machined sand castings or comparable in- 


vestment castings. 


Tooling costs will average 20 to 25% that of 


comparable die castings. 


As-cast tolerances are comparable with those 


produced in ordinary machining. 


SEND OR PHONE TODAY FOR COMPLETE INFORMATION 


7 fevrads 


CASTING and ENGINEERING CORP. 


BOM -dlelelashil-tieiy Wactaltl: 7 Clifton, N. J 


PRescott 9-2450 
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cal spring, engages a mating driving member. Axial 
displacement of the driven clutch-plate is limited by 
oval slots and rollers in a telescoping section of the 
driven shaft. The rollers also transfer the torque be- 
tween telescoping sections. 

Disengagement is effected by lugs on the periphery 





- \ 
Driving clutch- 
plate 
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of the driven clutch-plate. These lugs are tapered in 
the axial direction and serve as cams to compress 
the helical spring. They serve also to stop rotation 
when engaged with an opposing detent, and to pre- 
vent rotation backward when the follower detent 
seats. Patent 2,927,670 assigned to Burroughs Corp., 
Detroit, by Richard A. Wallace. 


Expendable Fluid-Pressure Switch 




















An expendable switch for controlling signal lamps in 
response to fluid pressure has a radially expanding 
assembly consisting of two split metal rings and an 
O-ring in a cylindrical groove. The O-ring is com- 
pressed radially between the rings by spring action. It 
also seals the groove against fluid leakage. Under in- 
ternal fluid pressure the ring assembly expands to 
close an electric circuit. Patent 2,927,984 assigned to 
Bendix-Westinghouse Automotive Air Brake Co., Elyria, 
Ohio, by Thomas J. Turek. 


Adjustable-Rate Flow Regulator 


Changes in the output of a flow regulator are accom- 
plished by altering the axial position of a metering ele- 
ment for a flow orifice. The metering element, con- 
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Announcing 


Infrabeam 


... the revolutionary 
photoelectric control 
using modulated 
infrared radiation 








Model 9101 


Z 
" m 


LONG-RANGE DETECTION MACHINE CONTROL 





LIQUID LEVEL CONTROL 


CONVEYOR CONTROL 


FOR THE FIRST TIME, photoelectric con- 
trol is simple, reliable, and practical over an 
extremely wide range of applications. 


Infrabeam is a totally new type of photo- 
electric control . . . developed and tested over 
a period of more than a year, now ready to 
go to work in your plant or as part of equip- 
ment you manufacture. It offers a combina- 
tion of simplicity, sensitiveness and reliability 
that has never before been achieved. 


New infrared detectors, perfected for missile 
guidance, are in many ways superior to photo- 
cells that respond to visible or ultraviolet 
light. In Infrabeam, the Receiver contains a 
similar infrared detector which is screened 
against visible light by a simple optical filter. 
Further, the infrared beam from the Projector 
is “modulated” — brightening and dimming 
at a frequency of 400 cycles per second. The 
Receiver is electronically tuned to this fre- 
quency, so that the control will not respond 
unless it gets a signal from the associated 
Projector. 


WHAT THIS MEANS TO YOU... 


Compared with standard “general purpose” 
photoelectric controls, Infrabeam provides far 
greater sensitiveness in countless applications 
at close or moderate range. At extreme range 
— as much as 1000 feet — it offers superior 
reliability and freedom from interference. 
Because it operates equally well by reflecting 
the infrared beam from a detected object and 
into the Receiver, it is the only photoelectric 
control able to reach into “blind” areas with 
perfect freedom of installation. 


Projector and Receiver are attractively housed 
in anodized cast aluminum. The quick-detach 
hinge allows easy separation for use as op- 
posed units, or accurate angling for use in 
reflection. Physical mounting and electrical 
connections are simplicity itself, and permit 
quick replacement of either unit without dis- 
turbing permanent wiring. 


Find out how simple and practical photo- 
electric control can be for you. WRITE 
TODAY FOR COMPLETE DETAILS 
AND SPECIFICATIONS. 


ELECTRONICS DIVISION 


CRAMER CONTROLS 
CORPORATION 
CENTERBROOK, CONNECTICUT 
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& 
sisting of a guided poppet which is supported on canti- 
lever springs and constrained axially, is mounted in a 
piston-type frame. A screw changes and fixes the posi- 
tion of the frame relative to the orifice. Patent 2,925,826 
assigned to the Dole Valve Co., Chicago, by Victor L. 
Streeter. 


Combination brake assembly utilizes both disc and 
shoe friction elements. The internal-type drum is C- 
shaped with square corners. Friction discs engage the 
drum sides when separated axially. The shoe elements 
expand against the drum rim. Supported by the shoes, 
the discs are actuated through a ball and ramp device 
which transforms axial separation of the discs into 


radial expansion of the shoes. Patent 2,927,664 assigned 
to Bendix Aviation Corp., South Band, Ind. by Richard 
T. Burnett. 


Pressure-Actuated Release Mechanism 









































Automatic or remote disconnection of coupled ele- 
ments immersed in high-pressure fluid is accomplished 
by shearing a connecting pin with a plunger device actu- 
ated by the ambient fluid pressure. The pin is mount- 
ed in double shear. Fluid enters the plunger chamber 
through an orifice which is normally closed but is 
opened by a lever-operated valve when a clock-con- 
trolled solenoid mechanism is energized. Patent 2,929,- 
324 assigned to the United States of America by Alan 
Berman, Henry C. Beck, and Gaetano J. Imperato. 


High-Temperature Shaft Seal 


Static and dynamic sealing of shafts in liquid metals 
or corrosive liquids at high temperatures is accomplished 








Here’s why LEIMAN AIR PUMPS 


Put “Lifetime” Dependability 


into your Machines! 





Write for new catalog showing construction, 


types, sizes and specifications, plus Application 
SY Book containing many “how-to-do-it” blueprints. 








Typical reports from users: 
“Never wear out or give trouble” 
“Used 350 pumps without a complaint” 
“Pumping 24 hours a day for 21 years” 


“12 years without any attention, 
except lubrication” 


If the operation of your machines depends 
on a reliable, steady source of vacuum 
(suction) or air pressure—install Leiman 
Air Pumps. They will last for the life of your 
equipment—providing fully-rated capacity, 
year after year, with little or no maintenance. 


The simplified design of Leiman Air Pumps 
has fewer moving parts—provides greater 
capacity in smaller pumps to compact your 
designs. Airflow is smooth—operation 
extremely quiet. A wide range of models 
and sizes is available to meet your operating 
conditions. Experienced engineers are at 
your service on any design or installation 
problem. 


LEIMAN BROS., INC. 
158 Christie St., Newark 5, N. J. 


LEIMAN iii 


Vacuum to 29.9" Hg 


Rotary Positive 


AIR PUMPS 


Pressure to 20 p.s.i.g. Volume to 162 c.f.m. 


Circle 721 on Page 19 








NOTEWORTHY PATENTS 


Atk y 
’ Vl Ladiod 


+ Gps c 
Oil out f- Bleed off 





Or gas in 


by a poppet-valve assembly when the shaft is not rotat- 
ing and by an inert gas under pressure when the shaft 
is rotating. The shaft contains a floating section which 
can move axially relative to the housing to open and 
close the poppet valve. The poppet valve is closed by a 
spring when the shaft is at a standstill. As the shaft 
starts to rotate, this valve is opened against spring force 
by a helical-spline drive between the fixed and floating 
shaft sections. When the shaft is rotating at operating 
speed, sealing is provided by an envelope of inert gas, 
such as helium. The gas is admitted through an axial 
passage in the shaft. Patent 2,929,328 assigned to 
United Aircraft Corp., East Hartford, Conn. by Philip 
P. Newcomb. 


Vibration Mounting 


An hourglass spring and a helical compression spring 
are assembled in tandem on a cylindrical pin to provide 
a shock and vibration mounting. The pin is the load- 
carrying element of the assembly. The isolated unit 
is mounted on a bushing that houses the hourglass 
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spring. In contact with the bushing on the outside 
and the pin on the inside, the hourglass spring is a re- 
silient member in the radial direction. In the axial 
direction, both springs take up displacement generated 
by shock and vibration loads. Patent 2,929,591 as- 
signed to General Motors Corp., Detroit, by Eugene B. 
Etchells and Edward Gray. 


Copies of patents briefed in this department may 
be obtained for 25 cents each from the Commissioner 
of Patents, Washington 25, D. C. 


May 12, 1960 





Maximum Security at a Price 
You Can Afford 


Every model in Chicago Lock’s extensive line offers 
sure protection at reasonable cost. Every model is 
a marvel of precision engineering, compact design 
and rugged reliability. 

They’re handsomely styled, too and they operate 
smoothly under virtually all conditions. No wonder 
more and more design engineers specify Chicago 
Locks for an amazing variety of applications. 

If your next project calls for a lock, investigate 
the Chicago line. You'll find a model that’s perfect 
for your purpose and priced to keep costs down. 


Chicago Lock’s 
famous ACE line 
features the ex- 
clusive ROUND 
keyway for max- 
imum security. 


Write today for your catalog showing, in 
detail, the entire Chicago Lock line. 





== LOCK CO. 


2054 North Racine Avenue - Chicago 14, Illinois 
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FLODAR 


| Self-Flare Tube Fittings. 


The Efficiency Of A Flare Fitting —Can be 
used on thin wall tubing—provides a seal on 
the ID of the tube. 
The Easy Installation Of A No-Flare Fitting 
—no time consuming flaring operation—no flar- 
ing tools required. Can be used with heavy- 
wall tubing and, provides a seal on the OD of 
the tube. 
e Easy Assembly —Simply insert 
tube into fitting and tighten nut. 
“Rock Bottom” stop signals that 
joint is sealed. 
e Double Seal —seals on both out- 
side and inside of the tube. 
e Lower Cost _-FLODAR’S Self- 
Flare fittings cost less to buy and 
install. 


Tube shearing and work hardening are elimi- 
nated .. . FLODAR Self-Flaring fittings can be 
reassembled time after time without fear of 
leakage or damage to tube and fitting. 

Priced competitively, this fitting is available in 
tube size from 1" to 2” and in steel, stainless, 
brass and aluminum. 

The Complete Line of FLODAR Products 


Send tT ih 


® Flare & No-Flare-Type Fittings t 


® High Pressure Pipe Fittings 
® Straight Thread Tube Fittings iaesinal 
® Metal-to-Metal Porthole Fittings pipe fitting 
* “O"'-ring Type Porthole Fittings catalog. 


STOCKS IN ALL PRINCIPAL CITIES 


an ot Seley -\, mere] Jom 


16911 ST. CLAIR AVENUE @ CLEVELAND 10, OHIO 


FLODAR'S 
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NEEDLE VALVES 


Valves for: 
Liquid Gases 
Remote Control 
Corrosive Fluids 
Hydraulic Systems 
Pneumatic Systems 
Special Applications 


Wide Range of Specs 


Available: 


Pressures: Vacuum to 30,000 psi 
Temperatures: 320 F to 
+1200 F 

Sizes: %” thru 1” in pipe 
threads and many types of 
tube ports 

Materiais: Carbon Steel, 4140, 
Monel, Aluminum, Brass, and 
various types of Stainless Steel 
Packings: Teflon, Asbestos 
types, and other materials 
Mountings: Regular and Panel 
Dealers in all major cities 


Write for Catalog 


DRAGON ENGINEERING CO., INC. 


P.O. BOX 185, NORWALK, CALIFORNIA 


with 50 psi on 


VALVE 
320°F, 10,000 psi 


Since 1946 
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Jncrease your Efficiency { 
ALVIN LEAD HOLDER 
and LEAD POINTER 


. + precision designed for you! 


ALVIN MECHANICAL LEAD HOLDERS 
@ Sure-grip mechanism prevents lead from 
slipping or turning @ Push-button, coil spring 
action quickly adjusts lead to desired length 
@ Perfectly balanced, featherweight bar- 
rel of hard rubber ... fits hand comfort- 
ably for effortless drawing @ Modern 
design in jet black finish and precision 
made of quality materials for trouble- 
free service. $1.45 with clip. $1.35 
without clip. 
PARAMOUNT Drawing Leads in 18 de- 
grees-7B to 9H. $1.00 per tube of 12 leads. 
ALVIN PRECISION LEAD POINTER 
@ Easy-to-operate. Few easy turns 
quickly sharpens any standard size lead 
to precise point desired @ Retains 
graphite dust @ Keeps hands clean 
@ Fool-proof construction assures 
years of efficient service. $1.75 


see your local dealer or order Bi mM READY 
b ber... TODAY 
y number 0 REFERENCE 


ALVIN & COMPANY, INC. q WG 
Windsor 1, Conn. 
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POWDER METALLURGY ENGINEERING MANUAL 
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Amplex (Oilite) is the largest and most 
experienced producer of powder metal parts, 
bearings, filters. Amplex engineering and 
development staff, the largest in the industry, 
is available to you at any time for consulta- 


tion on powder metal applications. 


6 ae omnes | 


HOW TO determine the cor- 
rect applications for self-lubri- 
cating bearings and powder 
metal parts. Bearing section 
includes: design features, com- 
putation of loads and speeds, 
calculating nominal dimensions, 
examples of designing for both 
new and existing applications 
—plus stock list of 1050 stand- 
ard Oilite bearings. Powder 
metal parts section includes: 
typical properties, materials 
selection guide, design fea- 
tures, magnetic properties, 
information request form. 














56 PAGES PACKED WITH © 
TECHNICAL INFORMATION 


o AMPLEX 


TODAY DIVISION OF 


FOR YOUR CHRYSLER 
COPY CORPORATION 


DETROIT 31, MICH. 
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Stop Overdesigning— 


FIT THE 
HAND! 


MAKE THE 
GLOVE 


MICROSPIN —Northfieid’s new min- 
iature precision instrument bearings. De- 
signed for a wide variety of applications 
where speed and torque requirements do 
not justify the high cost of expensive ball 
bearings, but where precision instrument 
standards of tolerances, life, and friction 
. must be maintained. 
MICROSPIN bearings are precision-made of sintered bronze per MIL-B-5687, 
Type !, Comp. A, with 4% Molybdenum Disulphide. Oil-impregnated, com- 
pletely self-lubricating. Interchangeable with standard miniature ball bearings 
—at only 4 the cost! In stock—immediate delivery of production quantities! 
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WRITE, PHONE for catalog-engineering data on standard and special sizes. 
Northfield Precision Instrument Corp., Island Park, L.1., N.Y. GEneral 1-1112 


NORTHFIELD 


PRECISION INSTRUMENT CORPORATION 
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GEARMOTORS 


5 Basic ss 


a 
2500" RPM 
®@ Power up to 
40 in. Ib 
@ Open or enclosed 
case 
®@ Continuous or 
intermittent ss 
®@ Machine cut gears , 
@ Finish ground 
shafts 
® Millions in use 
® Prompt delivery 
@Special , 
features *s 
available 
@ Samples at once & 
@ Ask for our literature <@ 


Millions of § Motoresearch also designs and pro- 
duces high frequency motors, gener- 
Motoresearch ators, rectifier type power supplies 
and other Special Electrical Equip- 

ment. We invite your inquiries. 


sfonesenncy, COMPANY 


RACINE, WISCONSIN 
Designers and Manufacturers of 


SPECIAL ELECTRICAL EQUIPMENT 
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Re 


P-12003-LSN - P-2565-M50 P-1032-U P-18948 


® PRECISION | 
HB BUILDS 
P-19162-AN \ P-15010 


DIFFERENT , 
— motorized and ys 
P-3621-E ‘ belt driven Reco 


and any one will lower your 
production costs — 


Write for Seren $-18 




















P-18433-B 








P-6651-XG-S4 
2 No 





Precision Driving Motors 
$ 1 to 20 HP, 900 to 3600 
POPE MACHINERY CORPORATION + 261 virhakadd STREET - HAVERHILL, MASS. RPM 
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THIS BOOKLET 


“FLOW 


| INDICATING 
because we produce | 99 
Getter die castings! | D E V j Cc E S$ 
Instead of cutting corners on KY YOURS 


quality and services, DOLLIN 
keeps die-casting prices down 


is aalneeteaal : ... CONTAINS DATA ON 
y exhaustively exploring every 

possibility to improve or sim- WIDE SELECTION OF 
plify the design—make it more FLOW DEVICES SUCH AS: 
practical—reduce weight—add 
strength—combine parts—elim- 
inate secondary operations — 
save on assembly and finishing 
costs. 

Let DOLLIN’S skilled crafts- 
men, modern machines and pro- 
gressive methods help you get 
the most for your dollar in zinc Fig. 54A : 

and aluminum die-castings, from Flow Sight Teleflo Indicator Flow Indicator 

large sizes down to fractions of 

an ounce. | Plant and duct gi have relied on Bowser, 


Submit prints or samples of liquid handling specialists ‘a 1885, for prompt service. 
equines cen — For sight glasses in single or double-window ‘ypes, gravity or 
tion. Write for 16-page Facili- pressure models; or for electric or mechanical indicators .. . 


ties Brochure. and a full line of sight feed oilers. 


ote | ba | »\ WRITE FOR Contains 
A ee Z DOLLIN | BOSE) FLOW DEVICES ‘Complete 
DOLLIN CORPORATION Zinc and Aluminum | BOOKLET Specifications 
612 So. 21st St., Irvington, 
Sonal Pager nares fice DIE-CASTINGS BOWSER, INC., MARKETING DIVISION, FT. WAYNE, IND. 














Circle 730 on Page 19 Circle 731 on Page 19 








DESIGN 
TIMING 
RELIABILITY 
INTO 
YOUR 
CIRCUITS 


specify... 


NEW MINIATURE AGASTAT’ 


time | delay / relays 


© Recycling virtually i U less than .020 seconds 
© Unaffected by Voltage fluctuations (from 18 to 32 volts DC) 
© Repeat Accuracy +5% 


«Gz 





: O@2Z-91Z7 + HLOO 
—MOHS ONINIINIONS NOISIG JHL LV LI 33S 





This new AGASTAT meets the environmental requirements of MIL-E- | 
5272A. Built to withstand the rugged conditions of missile and aircraft | 


applications. Lightweight—less than 15 ounces. Space saving—45” 
tall... 1'%6” wide... 11” deep. Adjustable, with time delays from 
.030 to 120 seconds. Choice of operation for energizing or de-energiz- 
ing. For complete specifications, write Dept. A37-528. 


AGASTAT TIMING INSTRUMENTS 





ELASTIC STOP NUT CORPORATION OF AMERICA 


1027 NEWARK AVENUE, ELIZABETH 3, NEW JERSEY 
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CAN YOU USE THIS 


GIANT 


UNIVERSAL DRIVE? 














2,000 hp/1,000 rpm. 


Koelling engineers developed the first 
heavy duty universal drives to connect oilfield mud 
pumps with powerful engines. Proved by 3 years 
world wide service, the principles have been incor- 
porated into Torg-Ring Model 500, an industrial 
universal drive. This new Koelling drive is now 
available to all industries with special universal 
drive problems. 


KOELLING TORQ-RING FEATURES 

1. Double raced bearing eliminates wear on yoke. 

2. Open end bearing design, self purging when lubricated. 

3. Positive mechanical blocks prevent incorrect field 
assembly. 

4. Eight inch sliding spline speeds installation and allows 
for machinery adjustment. 

5. Choice of flange connection to customer needs. 


Write or call today for engineering information. 


KOELLING UNIVERSAL JOINTS, INC. 
5526 Dyer Street + Dallas 6. Texas 
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Bendix bivisiox South Bend, IND. 


- FORMULA FOR 


GETTING THE BEST 4 


ANSWERS 10 
BRAKING PROBLEMS 


The formula is simple—and effective. Put 
your braking problems up to Bendix, 
number one designer and builder in the 
field. We have developed more brakes for 
more different vehicles and other applica- 
tions than anyone else. Currently, we have 
more than 400 different brakes in produc- 
tion for the automotive field alone. It could 
well be that one of our established models 
can answer your problem, too. If not, we 
can develop a specialized system for you. 
Ask our Customer Application Engineers 
for an analysis and recommendation based 
on your exact needs. 


BRAKE HEADQUARTERS 
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Bendix 





CORBIN designed 


@ FOR FLUSH MOUNTING 
AND PROTECTION 


@ FOR A LIFETIME OF 
SMOOTH PERFORMANCE 


@ FOR QUIET BEAUTY 


@ FOR STRENGTH WHERE 
YOU NEED IT 


@ SOLID BRONZE 
@ FINISH AS REQUIRED 




















ON LOCKERS 
CABINETS 
BUSSES and TRUCKS 


ELECTRICAL 
EQUIPMENT 


MACHINERY 





Lockwasher 





Steel bracket 
for attaching. 





Installation of 
. CORBIN 
TWO POINT 
FLUSH CATCH 
No. 2505 % 


Attached by screws 
through sides of cup to 
steel brackets supplied 
by cabinet manufacturer. 





DROP HANDLES 
WIDE SELECTION OF CAMS 


VARIETY OF STYLES 
AND SIZES 


ANTI-VIBRATION 
FEATURE AVAILABLE 


SINGLE POINT LOCKING OR USED WITH RODS 


TWO POINT... --. THREE POINT 


FLUSH CATCHES 


CORBIN 


® 


CORBIN CABINET LOCK DIVISION 


THE AMERICAN HARDWARE CORPORATION 
NEW BRITAIN, CONNECTICUT 


See us at the Show...BOOTH 214 .' 
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ZIPPERTUBING’ 
Instant Covering for All Applications! 


Zippertubing, an economical on-the-job 
method of jacketing, is a flat tape, available 
in a wide range of materials, that has a pat- 
ented extended plastic track electronically 


welded to both edges. 


GENERAL PURPOSE 
Standard without 
overlap. Generally 
conforms to 
MIL-1-631C, 


MILITARY TYPE 
with overlap Type 74 
meets requirements 
of MIL-1-7444B. 
Type 63 meets MIL-I-631C. 


QPL certificates of conformance or 


PAT. AND PAT. APP. FOR test reports furnished on request. 


SHIELDED ZIPPERTUBING® 


Available in aluminum or copper. These con- 
ductive metals are laminated to vinyl-impreg- 
nated Nyloh or glass cloth. Zipped around 
wires, it provides i diate 100 

for grounding RF and UHF interference. 


| 





Protects cables or pipes from high temperature 
exposures. Type ALAS utilizes aluminized asbestos 
cloth. Type ALSR utilizes silicon rubber-impreg- 
nated glass cloth. 


THERMAZIP 


ZT PROTECHTORS® 


- = = NEW! Protective plastic covers with plastic 
paren a for splices = sen - 

ge i stallation time is measured in minutes — no’ 
= (i ——— 


hours! Full range of sizes and colors. 


At your request, our Field Engineer will cali ci 
you can mail your te concept to us for evalu- 
ation and quotation. All requests confidential. 


’ SPECIAL 
CONSULTATION 


tHe Zippertubin®e co 
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DESIGN 
SHOW 


BOOTH 
1104 


This rugged, miniature Dynaco transmission is available with up to 
15 speeds, in any range from 3.3 to 7812 RPM. Dynaco gears are 
303 stainless, 24 ST aluminum and DuPont DELRIN which has 
excellent resistance to wear and reduces noise factor. All shafts are 
303 stainless. 

Applications are for recording instruments such as oscillographs or 
other recording devices requiring constant, precise RPM. Also used 
as lab device for testing servo packages. 


New catalog on Dynaco line of miniature, precision stock and custom gears, 
differentials and components is now available. 


GEAR CO. INC. 
AMITYVILLE, 
NEW YORK 
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CLEANABLE DUPLEX FILTER 


for continuous flow operation 


Continuous liquid 
flow with extremely 
fine particle filtra- 
tion is achieved with 
Air-Maze cleanable 
Duplex Liquid 
Filters. By parallel- 
ing two filters 
through a common 
header containing a 
diverter valve, one 
filter unit handles 
the full liquid flow 
while the second 
filter is being 
cleaned. Filter 
media is specially 
processed metal screen of bronze, monel or stainless, over 
perforated tube and assembled in a container. Screen open- 
ings are precisely controlled to provide various degrees of 
filtration. Standard Duplex Filters are available for pipe 
sizes down to 144” and in capacities from 4% gpm to 720 
gpm at pressures up to 100 psi. Write for Bulletin 800-101. 
AIR-MAZE CORPORATION, Cleveland 28, Ohio, Dept. 
MD.- 5. (Subsidiary of Rockwell-Standard Corporation) 
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ANCHOR 
PLASTIC 
DUS 


to your 
specifications 


=PLASTI- BRASS®. "KEIR KROME®= 


bright metal-like moldings ———_____ 
——— g OT SS STING RAL tf 


SHAPES, RODS, TUBES, FABRICATED PLASTIC EXTRUSIONS 
® No die charge on plain rods or tubes. Others 

usually $65.00-—$200.00. 
® 19 years precision custom work experience exclusively. 
© 40,000 sq. ft. plant, own tool room & fabricating dept. 
® Cutting service, drilling, punching & forming. 
® Let us quote on your requirements. Ask for Brochure. 


ka ANCHOR PLASTICS 


Company, Inc. 


psncs 36-36 36th St., Long Island City 6, N.Y. 212 RA 9-1494 
See us at Booth 2103, Design Engineering Show, New York Coliseum, May 23-26, 
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Design more 
sales appeal into 
your products with... 





Series “BA” Swivel Type 


Series “BB” Rigid Type 


CORROSION 
RESISTANT 











BASSICK casters 


Let Bassick’s sanitary casters help make your equipment 
more useful to your customers. 

Made to meet the Sanitation Standards of the Baking 
Industry, these Bassick casters are corrosion-resistant, easy 
to clean, and maintenance free. Smooth exterior prevents 
“pick up” of dirt, dust or food particles. Design allows plenty 
of room for easy cleaning around wheel, plate, horn and other 
parts. Heat treated aluminum won’t rust even when caster is 
steam cleaned. 

Wherever sanitation or corrosion-resistance is vital, this 
special Bassick caster will make your products a market 
leader. These Bassick casters belong on equipment designed 
for: food processing plants, canneries, packing houses, bot- 
tling plants, candy plants, fine chemical plants, farmers mar- 
kets, bakeries, dairies, cafeterias, restaurants, hospitals, 
infirmaries, supermarkets, hotels and food markets. 

These casters are available in 4”, 5”, and 6” diameters, of 
non-marking Atlasite wheels for capacities up to 450 pounds. 
Investigate these Bassick casters and design their corrosion- 
resistance and work-saving features into your products. Ask 
for Bulletin AJI-60. THE BASSICK COMPANY, Bridgeport 5, 
Conn. In Canada: Belleville, Ont. 0.39 


SWE ESS Io 


STEWART-WARNER CORPORATION 








Symbo!i of 
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Missile tray 
made by B&P 


beats target weight by 300 lbs. 


Air transported missiles require minimum weight handling equipment so that 
important defense weapons can be moved efficiently and on schedule. Recently, 
Brooks & Perkins was given the responsibility for engineering, designing, building 
the prototype and manufacturing an aluminum missile tray, shown above. 

Unusual loading problems and the extreme importance of deflection required 
a dimensional tolerance of + 142” in the 33-foot over-all length at 68°F. B & P 
not only met all tolerance requirements, but also reduced the initial target weight 
by 300 lbs. 

The aluminum missile tray is another example of Brooks & Perkins skill and 
experience in the fabrication of light metal products for ground support equipment. 

For more information and details of this and other GSE programs, write direct 
to Brooks & Perkins, Detroit. 


1940 W. FORT ST., DETROIT 16, MICH. 


Offices in Washington and New York 60-T-16 
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High heat aint problems ? 
\\se Heat-Rem Wl 


yp to 100. 40 colors pam 


HEATREN| 
Are you working out a | 


problem with a surface \ x j 
that’s “too hot to paint”? \. ve y 
Xx Ways ey 


Heat-Rem H-170 may 
be the answer. 

Available in 18 high heat resisting shades, 
it permits color coding or complete finishing 
of metal components subjected to temper- 
atures from 600° to as high as 1700° (depend- 
ing on color used). Typical applications are 
jet missile tubes, rocket motors, pressure 
furnaces, condensors, etc. 

Heat-Rem H-170 virtually fuses with hot 
metal surfaces . . . forms a bright finish 
that’s resistant to moisture, mild acids, 
alkalis and industrial fumes. Write for full 
details, requesting bulletin L-9240. 


A-2214A 














Cleveland 9, Ohio 
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HASEMANN 


FLEXIBLE SHAFTING 


Means fewer parts — Easier 
assembly —Reduced production 


| time and costs! 


Hasemann, a 

long respected 

mame in the field in- 

vites you to discover a 

better way to solve your 
power transmission and re- 
mote control problems. Send 
specifications and our 
engineering department 
will design the unit 

best suited to your 
needs...without 
obligation! Write, phone or wire for 
technical assistance, information 


Hasemamn FLEXIBLE SHAFT CO., INC. 


112 Summit Ave., Chatham, N.J. * MErcury 55-8500 
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“when it’s a 
QUESTION of 
| GD caskets 


PACKINGS 
WASHERS 


the ANSWER 
will be found 
at AUBURN... 
We fabricate 
in over 200* 
materials 


toe 


Leather - Asbestos - Nylon - Vinyl - Teflon - Silicone Rubber - Neoprene - Rubber 


* Cork - Fibre - Compositions - Phenolics - Cloth - Felt » Paper - Cardboard - Plastics 


Brass - Steel - Copper - Aluminum - Kel-F - Viten A+ Mylar~ Other Special Materials 


Send specifications or blueprints for prompt 
quotations and recommendations. No obligation, 


THE AUBURN MANUFACTURING CO. <<>> 
303 Stack St., Middletown, Conn. 
New York, N. Y.; Rochester, N. Y.; Detroit, Mich.; Chicago, II!.; 
Minneapolis, Minn.; Pittsburgh, Pa.; Cincinnati, Ohio; Ridgewood, N. J.; 
Atlanta, Ga,; Memphis, Tenn.; St. Louis, Mo.; Washington, D.C. 
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“TORQUE WRENCH’ MANUAL 


Formulas 
Applications 
Engineering Data 
Screw Torque Data 


i S turTEvanl r-O Adapter Problems 


/LLINO/5. General Principles 


SENT UPON REQUEST 


Manufacturers of over 85% of the torque wrenches used in industry 
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SOUTHWEST 


dd 44 


i 


SELF-ALIGNING 
BEARINGS 


PATENTED U.S.A. 
All World Rights Reserved 


PLAIN TYPES 


CHARACTERISTICS 


RECOMMENDED USE 


For types operating under high 
temperature (800-1200 
degrees F.). 


For types operating under 


ANALYSIS 


Stainless Stee! Ball 
and Race 


Chrome Alloy Steel 


Sell aad Race high radial ultimate loads 


(3000-893,000 Ibs.). 


Bronze Race and For types operating under 


Chrome Steel Ball 


normal loads with minimum 
friction requirements. 


Thousands in use. Backed by years of service 
life. Wide variety of Plain Types in bore sizes 
3/16” to 6” Dia. Rod end types in similar size 
range with externally or internally threaded 
shanks. Our Engineers welcome an opportunity 
of studying individual requirements and pre- 
scribing a type or types which will serve under 
your demanding conditions. Southwest can 
design special types to fit individual specifica- 
tions. As a result of thorough study of different 
operating conditions, various steel alloys have 
been used to meet specific needs. Write for Engi- 
neering Manual No. 551. Address Dept. MD-M60. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 
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Compact, Dependable 


CURTISS-WRIGHT 
CLUTCHES 


On-Off And On-Off Indexing Series 


RELEASE SLEEVE 


RETAINING RING 


MARQ-ALLOY 
SPRING 


OILITE 
BEARING 


Series C, On-Off Cluiches 


These clutches are designed for selectively driving 
and over-running in the same direction. They 
can be actuated simply by either mechanical or 
electrical means. 

Available in torque capacities of 8 to 1250 
pound-inches, with shaft sizes of % inch to 
1 inch. 


Series D, On-Off Indexing Clutches 


The Series D Clutches are for selectively driving 
and over-running in the same direction, in 
cases where coasting of the driven member is 
undesirable. 

Available in torque capacities of 8 to 1250 
pound-inches, with shaft sizes of % inch to 
1 inch. 


Curtiss-Wright Clutches Include: Over-Running and Backstopping 
Indexing * On-Off +¢ On-Off Indexing «+ Industrial Safety-Lock 


ALL SIZES IN STOCK FOR IMMEDIATE DELIVERY 
Send for FREE 36-page catalog 





CURTISS-WRIGHT Get COMPLETE 
CLUTCHES information 

plus special 
introductory offer 
with the new 
comprehensive 
CLUTCH 
CATALOG 
Write Dept. MD-5 





Marquette Division - Curtiss-Wright Corporation 
1145 Galewood Drive, Cleveland 10, Ohio 
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THERE ARE-NO OTHER 
SPEED DETECTING SWITCHES 
LIKE THE TORQ SYNPROTEX 


TY P E I 3 (AUTOMATIC) GOVERNS NARROW SPEED BAND such 


es required on computers, series wound motors, generators . . . 


TYPE Uf: (automatic) DETECTS HIGH AND LOW LIMITS 
OVER WIDE SPEED BAND. Cuts out motor starting windings, protects 
furnace and electronic cooling blowers against over and under speed, 
maintains proper speeds of inter-related equipment, sequences equip- 
ment operations .. . 

TYPE U1l: (manus reset) DETECTS A SINGLE SPEED. Safety 


device . . . used where mechanical resetting is desired. Can signal 
danger or automatically cut ouf operating circuit. 


TYPE IV: HOUSED SWITCHES. Permits independent mountings, 
internally or externally, without design change. Standard housings 
accept any number of separate switches of any typ~ or combinations. 
Custom housings on order. 


MULTI-TECTOR SINGLE DETECTOR 


Tolerances to 4 of 1% Guaranteed Uniformity 
Standards Furnished for Speeds From 0 to 15,000 


TO DETE 

SeLnCTED. TOR ENGINEERED 

SPEEDS PRODUCTS, INC. 

WRITE TO 26 W. Monroe St. * Bedford, Ohio 
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? 000 


R F uc MASTER 
NEY CATALOG #21 


PRECISION INSTRUMENT PARTS 
and ASSOCIATED COMPONENTS 


Available From STOCK! 





GEARS * SHAFTS* COLLARS* CLUTCHES « 
BEARINGS * COUPLINGS DIFFERENTIALS 
¢ SPEED REDUCERS and many other Pre- 
cision Engineered Parts & Components. 


ig PIC DESIGN CORP. 
day. Ad subsidiary ot BENRUS WATCH COMPANY, Inc. 


477 Atlantic Ave., East Rockaway, L.I., N.Y 
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NEW HIGH SPEED ADJUSTABLE CLOSURES, 


IN A WIDE VARIETY OF SIZES AND SHAPES, 
CUT PRODUCTION TIME AND COSTS! 














if you use 
Nameplates, 


Snap Tite. 
Turi Tite . 
Cam or Lever Action 
Test Plugs and Seals 


designed for high 
production use! 



















Snap-Tite types for use during 
processing of machine parts, 
tubes, molds, castings, tanks and 
for testing low pressure applica- 
tions. Turn-Tite types for higher 
pressure applications. Also where 
restricted clearance prohibits cam 
action closure. Also types to 


accommodate pressure line con- 
MOELLER Mfg. UMMM nector. Snap-Tite and Turn-Tite 
Industrial Division also used as permanent parts of 
finished products. 
2401 DURAND AVE. 


RACINE, WIS. See us at the Design Show 
| Booth No. 313 











































Circle 750 on Page 19 


























Please rush samples and free brochure to me at once. 






Name 


l 
| 
| 
| Title 
! 
l 
l 





Avery pressure-sensitive nameplates, trims, panels and labels 
cut costs three ways — in labor, in materials and in tools! 
nents are easier, less time consuming to apply. All that is 
required is to remove the backing paper and press in place. 
You save more on materials and tools because none are 
: needed — no drills, special tools or fasteners of any kind! 
77 232 132 720 209 
Investigate the opportunities Avery pressure-sensitives offer 
145 199 
2123 E. 9th Street 117 Liberty Street 
hand-wheels at no tooling charge! Minor castianelteaeitaedieeatinationstaetiententantaeatantantantiententantentetanten| 
part a look of exclusive design at fraction of 
log File. 


..»-NO TOOLING CHARGE! 
You save labor because Avery pressure-sensitive compo- 
What’s more, Avery nameplates and trims are exception- 
\ 1) 2) co *) product. Available in a variety of new metallics — mylar, 
24 26 a 14 ™ ‘ . 
you to simplify assembly, cut costs and improve product 
226 
28 nm "3 9 mI Cleveland 15, Ohio . New York 17, New York 
changes (inserts, threads, color, etc.) to suit Dept. MD5, Avery Label Company, Decorative Products Department 
new mold cost! Write for complete illustrated 
DIMCO-GRAY COMPANY 


ally attractive . . . add an air of “quality” to every 
foil, and vinyls. 
appearance! You’ll find — as have many other leading man- 
ufacturers — savings up to 60% in labor, tools and material 
easy to achieve... a better looking product a natural result! 
236 25 17 28 See us Booth 535 Design Engineering Show 
Decorative Products Department 
Wide selection molded plastic knobs, handles, 1616 So. California Avenue, Monrovia, Calif. 
: oat nae J | 
requirements. Other modifications give your 2123 E. 9th Street, Cleveland 15, Ohio 
catalog, or see Sweet’s Product Design Cata- 
204 EAST SIXTH STREET © ‘DAYTON 2, OHIO 
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Address 














City Zone —— State 
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ROTARY AIR 


NEW for 1960 


PRODUCTS 





TWO TYPES OF MINIATURE OIL-LESS 


GAST <= VACUUM PUMPS 
and AIR COMPRESSORS 


@ Model 1030-vi10- 
206 Vac. Pump, 
1/20 h.p. Up to 1 
c.f.m.; to 15” vac. 


@ 


Model 0330-V112- 
206 split phase 
1/20 h.p. motor, 
.48¢.f.m. Up to 20” 
vac. or 15 p.s.i.g. 


Model 0330-V102A- 
151 series wound 
motor. Up to .67 
c.f.m. To 20” vac. 
or 10 p.s.i.g. 


Mode! 0330-V110- 
202 shaded pole 
motor. Up to .35 
c.f.m. To 20” vac. 
or 10 p.s.i.g. 


(Below) Model 
0630-P103 Com- 
pressor, up to .6 
c.f.m. To 25 p.s.i.g. 
or 24” vac. 


one 


FOR ORIGINAL EQUIPMENT 
APPLICATIONS ON CONTROLS, 
INSTRUMENTS, BUSINESS 
MACHINES, LAB EQUIPMENT 


Now — where space is very limited 
— you can mes moderate vacuum 
or pressure with one of these two 
types (3 series) of Gast semi-miniature 
Air Pumps. 


They run entirely without oil. Carbon 
vanes lubricate themselves, producing 
a completely oil-free air blast or ex- 
haust. Rotary design is simple, trouble- 
free and positive in air displacement. 


The largest Model 1030 (1 above) de- 
livers up to 1 c.f.m. running open at 
3450 r.p.m. Model 0630 (5 below) has 
identical exterior, delivers up to .6 
c.f.m. Smaller type 0330 (2, 3, 4 above) 
is shown with a choice of motors to 
suit various pump applications, both 
a.c. and d.c. With a rotor diameter 
smaller than a penny, Model 0330 
produces up to .67 c.f.m. (open) at 
6000 r.p.m.! 


These ‘‘semi-miniatures’’ may solve a 
problem for you — investigate today! 


WRITE TODAY FOR BULLETIN M-OVP. 


GAST MANUFACTURING CORP., P.O. Box 117-P 


See Catalog 
in Sweet's 
Design File 


Benton Harbor, Michigan 


me GASTS 
[ROTARY | 


@ AIR MOTORS TO 7 HP. 
@ COMPRESSORS TO 30 P.S.!. 
@ VACUUM PUMPS TO 28 IN. 


“Air may be your answer!" 


SORT RE 
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Get Easier, More Accurate 
| Cylinder Speed 


2,000 (brass 
or aluminum) 


and 5,000 (steel) p.s.i. 


Control 


' with ® 
Pneu-Trol 
VALVES 


IN AIR OR 
HYDRAULIC USE 


Pneu-Trol Valves combine in a short, com- 
pact body, a tapered fine thread needle 


for extremely accurate air or oil 


flow 


control and a floating retro boll check, 
which permits full flow in the opposite 
direction. Retro ball floats in most sensi- 
tive position to seat, requiring only a 
slight differential pressure to fully open 
or close it. Check Valve and Needle Valve 
incorporate single function features of 
Flow Control Valve. All valves available 


in 5 female pipe sizes — Ve" to %”. 
Valve bodies are made from brass, alum- 
inum, steel or stainless steel. Attractive 


Prices — Immediate Delivery. 


iti Pee 


i ios 


epee) 
\ 


Write for Hiustrated Circular and Price List. 


Inlet speedcontrol for 
Double Acting Cylinder. 





Single Acting 
Cylinder 
Speed Control. 




















HESK VALVE 


‘l 
: bit =  mtttt 
hii ALi 











NEEDLE VALVE 


ros] @ ‘ 
In | 2925 GRANT STREET 


_|BELLWOOD Chicago Suburb) ILLINOIS 


Circle 754 on Page 19 














» 


choice of leading 


Don’t gamble with the success 
of your product! By careful 
analysis and testing together 
with RAE engineers you can 
assure the right motor for 
your needs. ; 
RAE offers outstanding serv- 
ice and quality in a large 
variety of motors in voltages 
up to 250, and up to % H.P. 
(higher for intermittent duty) 
with many gearhead motor 
combinations. Let us show 
you how these advanced mo- 
tors, now in such big demand, 
can improve your product 
and reduce your costs. 

Send for the ‘‘RAE"’ service sheet. It 
will help you supply the data neces- 
sary for recommendations and prices. 


fractional horsepower 


at its 
) finest! 


Rae M-12 or M-13 with G-12 
reducer. M-12 and M-13 
motors AC/DC Universal or 
Shunt. 1/5 H. P. Max. G-12 
gear unit 536:1 Max. and 
100 in. Ibs. Max. M-13 has 
ball bearings. 


manufacturers 


® AC/DC Universal 

® DC Shunt Wound 

® DC Series Wound 

@ DC Compound Wound 

® Gear Reduction Motors 

® Governor Controlled Motors 
® Motors for Rheostat Control 
® Motors for Electronic Control 


®@ Permanent Magnet Motors and 
Gearmotors 


keae MOTOR CORP. 


2009 Kewaunee Street 


Racine, Wisconsin 
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NEW 
TYPE D 
REVOLVING 
JOINT 





UP TO 10,000 RPM! 


Use Barco’s new TYPE D Revolving Joints where- 

ever you need high speed, low torque, leakproof 

rotary connections for air, hydraulic, or coolant lines 

on clutches, machine tools and other equipment: 

@ LIGHT RUNNING! Bali bearing design for low torque and mini- 
mum weor. 

@ LEAKPROOF! Thanks to Barco’s static O-ring seal. 


@ PRECISION-BUILT! All parts machined to close tolerances. Parts 
interchangeable and easily renewable. 

@ COMPACT, DURABLE! Easy to install where space is limited. 
Overall length, 3'%«’. Built for rugged service. 


@ WIDE SPEED RANGE! Up to 10,000 RPM. For pressures to 300 
psi (air) or 3000 psi (hydraulic). Econemical TYPE E available 
for up to 2,500 RPM. SEND FOR CATALOG SHEET 308, 


BARCO MANUFACTURING COMPANY 
506F Hough Street * Barrington, Illinois “eh 
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ON LAND 
o} ) 7. 
IN SPACE 


is Better with 





BAYLESS 





34150 Solon Rd. 








Cleveland 39, Ohio 


ACTUATOR 
SCREW 
ond 
NUT 
ASSEMBLIES 





Write For Literature 





Circle 757 on Page 19 





Siar Bath 


FLEXIBLE 
GEAR COUPLINGS 


smaller 
stronger 
simpler 


x 


smaller 


Sier-Bath has done away with undesirable weight 
and inertia by eliminating flanges... reducing 
size as much as 40 percent and cutting weight to 
half that of flanged types. Such savings in size 
mean considerably lower cost! 


stronger 


More horsepower can be transmitted through the 
one-piece sleeve of the Sier-Bath Coupling than 
through flanges and bolts. Precision made 
smaller gear teeth offer better load distribution. 
No steel castings are used on Sier-Bath couplings! 


simpler 

rey 

There are only seV®n parts to the Sier-Bath coup- 
ling. It can be assembled or dis-assembled in 
seconds. Sier-Bath Couplings won't ‘’freeze-up 
in corrosive. service, even after years of use 
Simplicity in design means lower cost to you 


Send for Sier-Bath’s generc 
and Bulletin N-! 


SionBoth 


GEAR AND PUMP CO., INC. 
FLEXIBLE COUPLING DIVISION 
9254 HUDSON BLVD., NORTH BERGEN, N. J. 
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Now there are 


3 


Versatile 


REVERSING 
TRANSMISSIONS 


All designed to meet the 
demands for single, space 
saving units that reverse under 
full load. The newest, 

Model No. 5231, combines 

2 speeds forward, neutral, 
reverse and reduction. Models 
5201 and 5108 combine forward, 
neutral, reverse and reduction. 
All are performance proven. 
Technical literature is available. 
Specify model or description 

of potential application. Write 
the Industrial Division, The 
Snow-Nabstedt Gear Corp., 
Hamden, Connecticut. 


Model 5108 





Model 5201 


Model 5231 


FORWARD 
3.34 Reduction 
FORWARD 
1.97 Reducti=n 
NEUTRAL 
REVERSE 

3.37 Reduction 


SPECIFICATIONS 


MODEL NO. 5231 5201 5108 
Reduction Forward 1.97:1 & 3.34:1 3.16:1 3.75:1 
Ratio Reverse 3.37:1 3.16:1 3.75:1 
Power To 28 HP 28 HP 8 HP 
Maximum T 1000 in, Ibs. 1000 in. Ibs. 320 in. Ibs. 
Maximum 2400 RPM 2400 RPM 2400 RPM 

Long 1514” Ny” 95" 
Dimensions Wide 14” 12/” 10” 
14%” 14%” 10%” 


SNOW-NABSTEDT 


Framemsssie Engen 
FOR OVER HALF A? CENTURY 
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Here’s your fast, dependable source for Miniature Headless 
Slotted Set Screws. Available in sizes #0 through #4 in a 
wide selection of materials, finishes, lengths and points. These 
miniature set screws are made to the same accuracy and high 
quality standards as regular size Moore Set Screws. 


Moore prices are right. Send for details. 


since 1880 


SET SCREWS 93 Beaver St., Waltham 54, Mass. 
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FABRICATION 
Redesigned to 1-Piece Stamping 


Considerable costs were saved, plus improving 
appearance, by redesigning this seven-piece fab- 
ricated frame to a greatly simplified one-piece 
stamping. Spotwelding was eliminated. Exact 
duplication was achieved. 

Got a fabrication problem? Chances are it can 
be solved with short-run stampings using the D-R 
method of utilizing temporary tooling. Send your 
print and/or sample, plus quantity, for prompt 
quotation. No obligation. 


Bulletin F185 explains this highly efficient, specialized 
technique for cutting the work load and costs of metal 
fabricators. Send for it today. 


DAYTON ROGERS 
c NMasnupac« Co ving Cc praeny 


MINNEAPOLIS 7C, MINNESOTA 
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MAYLINE 





Outstandingly Different! 
The Mayline DESK-O-MATIC 


MAYLINE 


A new desk height adjustable drafting table. Settings for top 
tilt and top height are made by the operator from his position 


at the front of the desk. Convenience at its best. 


Desk-O-Matic was displayed at Tool Engineers show in Detroit. 
Design Engineers will see it in New York, May 23-26, Booths 
1615-1617. Table described in Folder $-24. 


MAYLINE COMPANY, INC. 


601 No. Commerce St., Sheboygan, Wisconsin 














MAYLINE 
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KEEP MACHINES RUNNING 


-»- reduce maintenance costs, — 


with 
DEUBLIN 


ROTATING 
UNIONS 


3%,'' Size Union IIlusirated 
for water, steam vei air service! 
Here is a compact, efficient rotating union — 
3% LEAKPROOF %& INTERCHANGEABLE with any 
te CORROSION PROOF other rotating union 
%& VERSATILE—For Monoflow or 
% EASY TO SERVICE Duoflow operation, available in 
%& VIRTUALLY FRICTIONLESS Ya", 4", 1", 1%" and 1%" sizes 
3k PRECISION BUILT FOR 3% MINIMUM TORQUE mokes it 
LONGER LIFE ideal for high speed applications 
See how this dependable, new rotating joint can reduce 
inventory of replacement parts because of Deublin’s stand- 


ardization of sizes. Keep “shut downs” from wrecking your 
production schedules. Pays for itself many times over. 


Write today for full details and prices. 


DEUBLIN COMPANY 


1923 STANLEY ST. * NORTHBROOK, 
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Another thing about AB ik bearings 


they can be lubricated * 
with water 2 





— the bearing 











material of 1001 uses 


No lubrication problems here. This bearing simplifies 
design problems because water alone will lubricate 
it. So will grease or oil. Under certain conditions it 
can go without lubrication. 

The unique properties of A-B-K Laminated 
Phenolic Bearings have helped engineers in widely 
divergent fields solve some of their toughest bearing 
problems. 

A-B-K Bearing material simplifies lubrication 
problems. For certain uses it outlasts metal ten to 
one. It can be formed or machined to intricate shapes. 
It can be bonded to metal—has excellent resistance 
to abrasion. 

If you have bearing problems involving impact, 
noise, strain or stress, friction, heat, chemical action, 
strength, abrasion ... or lubrication, our engineers 
invite your request for specific recommendations. 
Write us today. 





PROVED PROPERTIES 


© Perfect weathering 

e Good machining 

© Dimensional! stability 

e Outwears metal 

e Water or oil lubricated 


© Won't peen out 
e High strength/ weight ratio 


© Resists acid, alkali, heat, 
abrasion 


e High compression strength 





| AMERICAN 


Brake Shoe 


COMPANY 


AMERICAN BRAKEBLOK DIVISION | 
P.O. BOX 21, BIRMINGHAM, MICHIGAN 
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Polarized Four-Pole Trailer 
Connector Assembly for 





Passenger Cars. 


‘Underwriters’ Laboratory 


Approved Toggle Switches 
With or Without Wire Leads. 


Complete Electrical Control 


Switch Panel for Electric 





ee BR 
Moisture and Dustproof 
Momentary Starter or 
Choke Switch. 


Starting Requirements. 


of o] 9 


Chualily ELECTRICAL PRODUCTS 


Battery Master Disconnect 
Switches. Single and 
Double-Pole Versions. 


Terminal and Fuse Blocks 
With Fast Slip-On Type 
Terminals. 











Pilot Lamps — Gasketed, 
Waterproof With Clear or 
Red Faceted Lenses. Single 
or Double Contact. 6, 12 
or 28 volts. 


Combination Ignition 
Starter Switches With 
Coded Tumbler Lock and 
Keys. 








@ Metal or Plastic Caps or 
Plugs to protect threads, tubes, 
machined parts, reamers, 
cutters, tools. 


METAL Caps to 
cover AN & SAE 
threads 


@ Protect against thread damage, 
dust, dirt, and moisture. 


© For inside and outside 
application. 
All sizes. Immediate delivery. 


Clover closures are made in metal and tough 
plastic polyethylene. They are made in caps, 
plugs and special shapes to fit parts tightly, 
offering completely sealed protection during 
manufacture, shipping and storage. Backed by 
years of closure experience. Write for low 
prices and complete information. 
Send coupon | today ! 

Gentlemen: Please send samples and prices of 
Polyethylene [] Aluminum [] 


PLASTIC tapered 
caps and plugs 


METAL plugs for 
AN & SAE threads 


PLASTIC tube cap 
for AN & SAE parts 





closures in 


NO. 123 | 
Rant TEMPLATE 


ALL THREE AXES ARE AVAILA 
WITHOUT TURNING THE TEMPLATE 


040 clear mathematical quality double cured 
plastic. All cut-outs are smooth-milled to give 
engraving-machine accuracy: 

One of more than 35 Rapidesign time-saver 
templates—all of which are better made, more 








596 Young Street 
Tonawanda, N.Y 


@% CLOVER INDUSTRIES, INC. 


Circle 766 on Page 19 


useful and lesser priced 


va) OO AT YOUR LOCAL DEALER 


CA ( N ani 


ce) 


a re INC. 


CALIF 


BOX.592 GLENDALE 
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FOR GAGES 


- Quadrants and spindles with 
» fine-pitch teeth are cut to 

close limits in our modern 
| shop. Tell us your needs. 


20 to 
200 D.P. 


Send your prints 
for quotations 





@ SPURS 
@ HELICALS 


e@ WORM AND 
WORM GEARS 


@ STRAIGHT BEVELS 
LEAD SCREWS 
RATCHETS 
CLUSTER GEARS 
RACKS 
INTERNALS 
ODD SHAPES 


qMseR 


+ % 
IN GEARS o 


ae — 


Beaver Gear Works Ine. Works Yue. 


1031 PARMELE STREET, ROCKFORD, ILLINOIS 
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Pate WATE custom 


PLASTIC MOLDING 


S 


ERVES YOU 
BETTER! 


be 


Poy: © Ce ©) ‘i 


.PATENT BUTTON 


CO. of TENN. 


PHONE 2-9621 
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Compressed air users have 
needed this revolutionary 


AVAILABLE 


exclusively 
on the 
WILKERSON 
3014 


LUBRICATORS 


Simply touch the quick-release locking lever, turn bowl 
slightly and bowl is off in a second . . . without using 
tools or removing screws, clamps or rings. Cannot be 
removed accidentally. 


SAFE—valve bleeds air pressure from bowl when locking 
lever is touched 


Profit from these 
advantages of a Wilkerson 
3014 Lubricator 


® 1 to 300 CFM 

@ Site-Flo gauge 

®@ Two fill holes 

@ Fill while air pressure is on 

®@ Bowl can be removed without turning off air 


‘PLUS 


The time-saving advantages of the Wilkerson 


KWIK-CHANGE BOWL 


Note: 3014 lubricator can be equipped with the 
Wilkerson autofill mechanism to maintain lubricant at 
safe level. 


Get complete information on the versatility and cost 
saving advantages of the new 3014 series 


WRITE FOR CIRCULAR #1028 


ILKERSON| 1646 West Girard - 


CORPORATION Englewood, Colorado 


© Dediated to heping the MEW in pMEUmatia 
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one] ok 
with prevailing torque 


Three sectors of the tapered por- 
tion of the CONELOK nut are 
preformed inwardly (Fig. 1). When 
the Nut is applied to a boit, these 
conforming sectors are elastically 
returned to a circular configura- 
tion and create an inward and 
downward pressure which pro- 
duces intimate contact between 
the load carrying flanks of the nut 
and bolt threads (Fig. 2). The 
shape of the cone sector displace- 
ment insures conformity with the 
mating bolt and maximum fric- 


) National MACHINE PRODUCTS COMPANY 
<7. ‘on SPS company 44250 UTICA ROAD 


Yew One-Piece 


eat si Pai al 


tion contact area. . . . The closed 
stress path in the locking portion 
of the nut and the advantageous 
distribution of locking pressure, 
produce a locking device of high 
fatigue life... and equivalent 
locking force is exerted at only a 
fraction of the stress of any slot- 
ted type locknut. CONELOK main- 
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met CA, M | 


peace | 


labobalstsbababastad shat 4 


tains its locking action through 
many re-applications. ... It is 
adaptable to high, and low torque 
assemblies . . . to high. torque 
stop-nut applications ... and may 
be obtained in sizes from No. 10 
through 112”, Full and Thick di- 
mensions are “Standard”. . . 


Send for brochure which 
includes complete 
engineering specifications. 


ee 











IDEAS! 


for heavy equipment _. designers 











Looking for new solutions to heavy-duty power problems? 
This new brochure has full information on heavy-duty 
transmissions with input torque capacities of 150 to 
2500 ft-lb. Included is “idea material” describing: 
Standard transmissions customized to each application 
@ Wide variety of ‘“‘engineered-to-order” transmissions 
@ Specifications (capacities, speeds, gear ratios) for 
heavy-duty applications 
@ Examples of single-speed, multiple-speed and right 
angle drive transmissions 
Send coupon for your free copy... or see our Catalog 
No. 3a/Co in Sweet's Product Design File today! 


Cotta Transmission Co., 2340 - IIth Street, Rockford, Illinois 
Please send my copy of Cotta Heavy-Duty Transmissions’ to 


Ee om a a 


Company. 
Address 
City 
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For Permanent Assembly! 
of wire, cable, tubing, hose 





WEDGE LOCK BAND CLAMP... 


once locked, it’s got to be cut loose! Really perma- 
nent! Solid nylon. One size 
for diameters %” to 1%". 


Separate Mounting Tab 


... use only where and when 
needed. Can be pre-mounted 
for simplified planning. 
Solid nylon. 


Try them . . . write for samples, prices, full information. 
See Us At Booth 1124 Design Engineering Show-New York 


Y 
/ (102) 2255 COMPANY 


5715 Northwest Highway ¢* Chicago 46, Ill. 
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SIMPLIFY YOUR 
RIGHT ANGLE POWER 
TRANSMISSION 
PROBLEMS... 


YOUR DESIGN DESERVES THE CROWN GEAR “PACKAGE”: 
e Totally enclosed Aluminum Alloy Housing 
¢ 316 Stainless Steel Shafts ¢e Double Sealed Ball 
Bearings ¢ Hardened Steel, Spiral Bevel Gears 
e Choice of 4 or 5 Mounting Positions ¢ Ratings 
from 14 through 2 H.P. ¢ 1:1 or 2:1 Ratio optional 


Contact your local distributor or 
write direct for new catalog. . . 


¥ CROWN GEAR 
320 PARK AVE., WORCESTER 10, MASS. 


A Division of Harrington & Richardson, Inc. 
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The ROTARY UNION* 


the free-floating, long-lasting 
rotating seal 


The ROTARY UNION’S free-floating action minimizes 
strain and wear on sealing surfaces. Ball bearing con- 
struction permits continuous high speed operation. Patented 
mechanical seal automatically adjusts to fluctuations in 
line pressures. The result is a trouble-free unit which 
requires no mechanical maintenance and outlasts all others. 
The ROTARY UNION saves you 

' money wherever revolving 

equipment is heated or cooled. 

Pipe sizes 1%" through 5”. 

Write for Bulletin 700A. 


“Trade Name - Patented 


“WHERE Good Connections COUNT” ® 
PERFECTING SERVICE COMPANY, 332 Atando Ave., Charlotte, N.C 
Baltsmore— Buffalo — Camden, N. J.—Chicago—Cleveland — Los Angeles 


New York — Providence— Montreal — Toronto 
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Guaranteed 
free from 


Every inch of fabric is inspected for defects before coating operations are 
begun. Here the operator is shown removing slubs. 


Closeup of a weaving imperfee- 
tion being removed by burling. 


The burling operation is one 
of the numerous inspections 
in the Reeves Vulcan system 
of quality control. This in- 
spection is madeon every roll 
of fabric before it is coated. 
Whatever the application, 
we can assure you that 
Reeves Vulcan coated fabrics 
will safely meet published 
specifications. 


Ss 


Reeves Brothers, inc., Vulcan Rubber Products Div. 
1071 Avenue of the Americas, New York 18, N. Y. 
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NEW INDICATING 
TEMPERATURE CONTROL 





Range Limits —100 to +600°F F EBSN | 








Design 
gives 


maximum accuracy at low cost! 


The UE Type E6S5N control is offered in basic skeleton 
form so that it may be easily incorporated, or designed 
into equipment, without the need and expense of an en- 
closure. Enclosures, however, are available upon speci- 
fication. Setting and indication are clearly visible on a 
single scale allowing easy reference between the set- 
ting and controlling temperatures. Ideal for incubators, 
centrifuges, oxygen tents, sterilizers, and other appli- 
cations where it is necessary to control and indicate 
temperature of gases, liquids and hot plates. 


Temperature Ranges 





A wide variety of scales between 
— 100 & +600°F. 

Standard 4’ capillary with several 
bulb styles and sizes. 

Operation Liquid filled bellows assembly ex- 
pands or contracts with heating 
or cooling thus actuating a snap- 
acting electrical switch at desired 
control point. 





Thermal Assemblies 





(Advertisement) 








FLEXIBLE SHAFT COUPLING 
FOR INDUSTRIAL DESIGN 





Am 





Coupling is used for the transmission of power or con- 
trol of movement between parts located close together in 
a piece of equipment. It is not a separate type of flexible 
shaft but rather an added application of flexible shafting. 


The coupling can be composed of either power drive or 
remote control flexible shafting although the latter is gen- 
erally used due to the added advantage of its ability to 
rotate both clockwise and counter clockwise. Generally 
used between two units which are but a few inches apart, 
coupling may transmit power between any two parts re- 
gardless of their relative positions, 


For example, the diagram above shows an advantage in 
using small lengths of flexible shafting in a coupling appli- 
cation. Although the drive end and the driven end are not 
exactly in line, the coupling compensates for the difference 
in alignment between the two. 


Many manufacturers use flexible shaft coupling even 
where parts may be connected by solid shafts because of 
the savings realized in the initial and the maintenance 
costs as well as in time and labor. 


For complete information on how flexible shaft cou- 
plings may help improve your product design, write F, W. 
Stewart Corporation, 4311-13 Ravenswood Avenue, Chi- 
cago 13, Illinois. 
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Switch Ratings 15 amps 115/230 volts AC. DC 
and other special switches avail- 
able. 

Normally closed; normally open; 
and double throw, no neutral 
position. 





Switch Actions 





Electrical Connections Lead wires attached to terminal 
on switch. 





Size & Weight 1 Ib; scale plate 414” wide. 


Variations Design variations available on re- 
quest. 











UNITED ELECTRIC manufactures a complete line of tem- 
perature, pressure and vacuum controls. For applica- 
tion requiring custom-built units or modified standard 
units, call upon a UE application engineer for recom- 
mendations. Request Type E65N Design Catalog Sheet 
for complete specification and pricing data and for 
information regarding other United Electric tempera- 

ture controls. 


ot United Electric Controls 


c Oo 


VATER 


MPAN Y 


CHOOL Le i VN MA 
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IT’S NEW... IT’S MONO-RACE’’® 
LARGE BALL BEARING CONNECTIONS 
THAT ROTATE UNDER LOAD 


DOES TWO JOBS IN ONE—a load bearing member . . . and 
a connection that reduces the wear, maintenance and adjust- 
ment of center pin and roller designs. 

BUILT TO YOUR SPECIFICATIONS AT THE LORAIN PLANT. 
All operations—machining, grinding the races, hardening, and 
gear cutting—are under rigid control. 

DESIGN FIELD-TESTED FOR 10 YEARS. “‘Mono-Race”’ is 
similar to the famous “‘Shear-Ball” connection used success- 
fully on Lorain shovel and cranes for 10 years. 

MONO-RACE IS AVAILABLE IN 2 TO 12-FT. DIAMETERS 
in a wide range of mounting arrangements. Ball sizes 1 inch in 
diameter and up. Write for details. 


MONO RACE DIVISION 


THE THEW SHOVEL COMPANY, LORAIN, OHIO 
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u uv 
400 SERIES 


Stepless 
Variable Speed 


Zero-Max “400 Series”, a redesign of the complete line, gives you 
stepless variable speed control with a finger’s touch. Over 250 frac- 
tional horsepower models and ee (4s hp thru % hp) with or 
without motors, reverse or gearhead — output range from zero to 
1200 rpm with i800 rpm input. Zero-Max mod smooth, stable drive 
and constant torque from 22 to 450 inch-pounds. 

Change speeds instantly, running or not. Truly stepless — zero 
to maximum. Lever, screw, vernier or remote 
control. Lever control provides fast yet precise 
control. Instant reverse and neutral. 
Send for free catalog on the new Zero-Max 
“400 Series” and name of your nearest 
representative. 


tHe ZERO-MAX: company 


Subsidiary of REVCO, INC. 
1948 Lyndale Ave. So., Minneapolis 5, Minn., FR 4-5520 
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SECURE WIRE BUNDLES IN SECONDS! 


Simply pull this modern self-locking nylon strap around your wire 
bundle, cut off the excess,and you have a positive-holding installation. 
No tying, no knots, no hitches to come loose with Bund-L-Tite*. It’s 
the fastest, surest, most permanent way to secure wire bundles! 
Proved in aircraft and missiles under extreme loads, Bund-L-Tite* 
straps are made of tough, light-weight DuPont zytel, which meets 
MIL-P-17091. Write for free literature. 


DAKOTA Manufacturer of Cab-L-Tite clamps. 
ENGINEERING, INC. 


4315 Sepulveda Blvd., Culver City, California *Trade Mark 
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is 


For Gmooth, Precise, 


Gure Power 


HIGH-PRESSURE 
HYDRAULIC 
CYLINDERS 


2000 PSI 
(3000 PSI non-shock) 


: i © interchangeable 


¢ 100% J.1.C. 
_ §tandards 


_ 12 Bore Sizes: Compact 1%" thru 12” » 


- Quick- Change Front “Clinch-Tite” 
_ Removal Cartridge . 
Self-contained unit | 
- externally removable, | 
no need to loosen tie 
rods or dismantle the 


cylinder. 


stems 
and Adjustment 


For maximum flexi- 
bility; epaceeyins 
flush design; easy to 


sion at pilot fit. 


Heli-Coil® 
Piston Lock si 
Easy fod service 
with no loss of thread — 
strength; meets — 


“MORE POWER from line 
air with S-P BOOSTERS 


For intensified hydraulic 
pressure that you can control for 
punching, riveting, clamping, 
pressing, shearing, crimping— 
add an S-P Air-Oil Booster to 
your air line—no maintenance, 
no pumps, no valves; saves 
space, uses line air to hold in- 
tensified pressure as long as de- 
sired. Write for Catalog 116. 


30201 Aurora Rd. © Cleveland 39, Ohio 
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DIVERSE 


ALLIED TYPES OF 


P) DRIVE 
J WHEELS 


SIMPLIFY YOUR PRODUCT 
PROPELLING PROBLEMS! 


ALL TYPES—MANY SIZES: 
@ Let field tested and proven ALLIED Drive Wheels 
solve your propelling requirements. Big selection of 
high production stock types and sizes, at favorable 
prices! 
SPROCKET DRIVE WHEELS —7 to 10” dia. for low 
speeds and weights. 


PULLEY DRIVE WHEELS —8 to 12” dia. for up to 
350 Ib. loads. 


KEY DRIVE WHEELS —8 to 12” dia. for 10 mph 
speed and larger loads. 


WASHER DRIVE WHEELS —6 to 12” dia. for walk- 
ing speed only. 


COTTER PIN DRIVE WHEELS — many sizes. 


VARIATIONS AT SMALL COST 


Slight modifications of ALLIED stock Drive Wheels can be 
made with minimum or no tooling cost—to meet 0.E.M, 
precise requirements in production quantities! 


FREE ROLLING WHEELS TO MATCH 


ALLIED offers matching ion wheels for all 
types ond sizes of Drive Is—choice of omy 
standard bearings. Hub Caps available for all wheels too 


FOR DETAILS, WRITE DEPT. MD 


ALLIED WHEEL PRODUCTS, Inc. 
27 BROADWAY e TOLEDO 4, OHIO 
Representatives and Warehouses in Fifty Principal Cities 
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Whats MEW oe 


INDUSTRIAL ELT ? 





} 
| 
| 
| 
| 
| 
| 
| 
| 


NOW! Synthetic Fiber Felts and Wool Felts designed for exacting, 
special applications! 

NOW! Available CUT to meet your specifications! 

NOW! Large diversified inventory insures prompt delivery! 


*Available in all weights, widths, colors, etc. and 
made to S.A.E. and Federal Gov't. Specifications. 


cE 


‘CONTINENTAL E'Exlul COMPANY. isc: 


26 WEST 15th STREET Nw laaniel 1 


Folder of samples 
and applications of 
Industrial Felt. 

Write for Booklet K-4, 
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CLAMPS 


Note These Important Features: 


¢ HARDENED PINS and BUSHINGS 
¥ BLACK OXIDE FINISH 

¥ HEAVY BODY SECTIONS 

v7 PINS RIVETED FLUSH 

¥ DROP-FORGED ARM 


C-130 
Series 


Write for Catalog 59-C 
WOLVERINE TOOL CO. 


1482 E. WOODBRIDGE @ DETROIT 7, MICHIGAN 
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with J @) N E +> 
+ PLUGS ; 


Jones Series 300 illustrated. Pn .- 1 with 
. cate Small Plugs & Sockets for 1001 Angle Brackets. 
09, ane MP Uses. Cap or panel mounting. 





* eed socket contacts 
phosphor bronze, cadmium 
plated. 

@ Bar type Plug contacts 
brass, cadmium plated, with 
cross section of 5/32” by 
3/64’ 

s insulation molded bakelite. 
@ All Plugs and Sockets 
polarized. 


®@ Metal Caps, with formed 
fibre linings. 


@ Made in two to 33 con- 
tacts. 


@ For 45 volts, 5 amperes. 
Efficient at much higher rat- 
ings where circuit character- 
istics permit. 


Ask for Jones Catalog No. 22 showing complete line of Electrical Con- 


necting Devices, Plugs, Sockets, Terminal Strips. 


Write or wire today. 


HOWARD B. JONES Division 


HM 


ANUFA 
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MOLDED 
RUBBER 
SOLVES 

UNUSUAL 
DESIGN 
PROBLEMS 


This special ‘‘dual gasket,” 
molded by WILBOW for 
Joslyn Bell Joint Clamps, 
assures more effective 
permanent sealing. 


To produce a gasket that combined the quick 
sealing action of soft Neoprene with the strength 
and stability of a harder GR-S material, Joslyn 
engineers called on WILBOW. The unique one- 
piece, dual material gasket that resulted enables 
the Joslyn Bell Joint Clamp to seal effectivel 
at lower torque while assuring permanently hig 
joint packing presure. 

WILBOW specializes in meeting unusual 
‘molded rubber needs with a full line of com- 
pounds including the latest synthetic, natural 
and silicone polymers. Let WILBOW engineers 
analyze your mechanical rubber requirements 


or send for the WILBOW ilboo)) 


catalog. Write today. 
The WILLIAMS-BOWMAN RUBBER Co. 
* 1951 South 54th Avenue * Cicero 50, Illinois * (Chicago Suburb) 


Mfrs. of molded, punched, extruded and cut rubber goods. Specialists in pro- 
ducing rubber covered rolls, silicone rubber parts and bonding rubber to metal 
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RENBRANDT Flexible Couplings 


for electromechanical instruments 


b caturcug 


MINIATURE SIZE 
ZERO BACKLASH 


You can and weight by using 
Renbrandt Flerible Ah pes have Tinymite Flexible 
torsional rigidi' linear flexibil- 
ity, low inertia “gt py yet are entirely free of Coupling 

backlash. unique disc-type design as- Low cost. Thousands of 

sures long life at a Ta" chal te price. Available uses for manual con- 
for 1/16” through 1/2” shafts in all combi- trols, tuners, plug-in 
nations. Many hub ee including clamp, units, sub-miniaturiza- 
set screw. tion, etc. Size 1/2” 


dia. by 21 se e 

Prompt delivery on prototype or produc- No ae 
tion orders. Send for catalog or send your ing nylon center piece 
requirements for quotes. . 


Kenbrandl 
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Renbrand?, Inc. 
6-D Parmelee St. 
Boston 18, Mass. 
tel: Highlands 5-8910 








WHO’S SMILING? 


YOU, WHEN YOU DISCOVER THE 
DESIGN ADVANTAGES OF eeee 
LINDBERG 
SQUAREHEAD CYLINDERS 


DESIGN IN LINDBERG 
AND...ADD ALL THESE 
FEATURES! 

and many more besides! 


CERTAINLY! Your choice of mounting styles @ 7 bore sizes to 6” 
@ Built to JIC recommendations @ Standardized mounting 
dimensions. 


WANT TO SMILE AGAIN! 


FOR DETAILS OF THESE AND MANY OTHER 
FEATURES, WRITE FOR THESE BULLETINS TODAY. 
SQUAREHEAD “'S” LINE— BULLETIN S-101 
2000 PSI *‘H" LINE— BULLETIN H-101 
HEAVY DUTY “A” LINE— BULLETIN A-101 


for fast action on “specials” tell us what you need. 


LINDBERG air and HYDRAULIC DIV. 


TEER-WICKWIRE & CO. 
1877 WILDWOOD AVE. - JACKSON, MICHIGAN 
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need DRIV-LOK 


grooved pins in 
SPECIAL MATERIALS? 


me iran 
give this tractor 
: eX-Vacelauilelatesy. 


DRIV-LOK Pins — the positive locking, solid 
steel body grooved fasteners — are ‘ops avail- 
able in a variety of special materials to meet : i oe 
pa rticular requirements of stren gth, corr osi on a ye i shifting — both forward and reverse 
SE Oe ee 14 And this FUNK Revers-O-Matic® Drive installation provides 
. ge " : neutral speed control for Napco, leaves driver's hands free 
Pins, they are carefully made oo noes fer ether enavetions. 
ae aha «mg aaa Just one example of how FUNK MODULAR POWER UNITS 
y E may be combined — in an unlimited number of arrangements 
Write us, describing your fastening requirements. — without special engineering costs. 
~ _cc—e, made and catalog seat without Let FUNK solve your power transmission problem. 


DRIV-LOK SALES CORPORATION 


Box 577-F 
715 Park Avenue ° Sycamore, Illinois e Pye Coffeyville, Kan. 
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NEW! WHAT'S 
WORM GEAR YOUR % 


SCREW JACKS 


by JOYCE PROBLEM * 





PARTS? MATERIALS? 
COMPONENTS? FINISHES? 


For... 

Pressure and Torque Applications 
Actuating 
Conveyor Adjustments 
Machine Adjustments 
Leveling Systems 


eee 
Mn. 


eeaewas 
PETE ECEEETECEEE EEE 


BARRO GREE EL. Phy Nyy ‘ 


| 


B-Vete yy 


Perhaps one of our advertisers in this issue 
of MACHINE DESIGN has the solution to your 
dilemma. We'll be willing to bet that this 
issue contains information that is essential 


44444444 


Jigs 
Testing Equipment 


to answering your problem. 


mp, a 
2 fo 
oe 


Fill out one of the yellow inquiry cards and 
send it to us. No letter or postage is neces- 
sary. We will forward your inquiry to the 
advertiser and he will reply directly to you. 


~~ 


Models, one ton and up. Can be driven by 
motors or manually operated . .. synchronized 
by interlocking shafting and gear boxes. Various 
screw attachment heads available . . . also 
stainless steel or hollow screws. 
SEND COUPON FOR FOLDER TODAY! 


- 


THE JOYCE-CRIDLAND COMPANY, DAYTON 3, OHIO | 
Why not do it right now? 


Rush folder on Worm Gear Screw Jacks! 


NAME 





COMPANY. 


A0oRESS USE THE YELLOW CARD ON PAGE 19. 


Circle 792 on Page 19 Macnine Desicn 











Fa . 
PARAMOUNT ; 
; Die Castings | 
1 AT WORK 
t 


No. 3 of a Series. 


@ Engine Grille Panel 

@ Carburetor Access Door 
© Motor Leg Exhaust Cover 
@ Lower Shock Mount Cover 
© Upper Gear Housing 

@ Lower Gear Housing 


PARAMOUNT Die Castings SS Ke 
important on ws 
West Bend Outboard 

Motors 





Economy, accuracy, strength and 

appearance were the factors in 

the wise choice of aluminum die castings for this sleek 40 H.P. 
Golden Shark Model by West Bend Aluminum Company. 


Engineering and production “know-how” were factors in the selection 
of Paramount to produce these die castings. 


Paramount Cen Help You, Too... 


if your product has die castings, or if you’re considering 
castings, investigate Paramount's complete services. 


Three complete plants—two in St. Joseph, Michigan, one 
in Seymour, Indiana. 


SEND FOR “Designing for Die Casting” 


PARAMOUNT Se Costing Co. 


(A Subsidiary of TALON, INC.) ST. JOSEPH, MICHIGAN 
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Wii nn 
Shown above are some of the many 
Rogan knobs available from Aik BeAr 
stock molds. Fast delivery. FROM STOC 
Special shaft holes at nominal cost. OR 
Send for details and catalog. CUSTOM MOLDED 


ROGAPR a. ee 
BROTHERS YOUR JVVIN DES| iN 


8011 N. Monticello « Skokie, Illinois 


oe ka kr lng a i Ny il 


MOLDS 
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LONG LIST OF STOCK GEAR DIES 
OFFERS YOU BIG SAVINGS! 


ACCURATE STAMPED GEARS 

by WINZELER are BIG savers SEND FOR... 
of time and money. Single stamp- Ny. Jist of WINZELER- 
ings are laminated to wide faces de stock Gear Dies. 
at savings up to 60%! Further 4 60. it on compan 
economies are made possible b tettnshindh Aiea rand 
a BIG range of stock Dies. Mod. — 
ern new plant, methods, and 
equipment now greatly increase 
production speed, efficiency and 
economy! Send blue prints. Tell 
us about your needs today. No 
obligation. 


WINZELER MANUFACTURING & TOOL C 


7355 W. WILSON AVENUE + CHICAGO 31, ILLINOIS 
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SPECIAL 
PLASTIC 
INSULATING 
SLEEVE 
now available on 
most ETC 
-solderiess terminals 
and connectors 


*K 

The permanently attached sleeve 
is tough and rigid—can't slip off, 
break or unravel. INSULKRIMP* 
terminals are applied with one 
quick crimp—no more time lost 
insulating with tubing or tape. 
Plastic sleeve also supports the 
wire insulation, giving increased 
a resistance to vibration. Sleeves 

are color-coded for wire range. 
Write for samples, prices. 


HUMP 
SHOWS END 
OF BARREL 
TO GUIDE 
YOUR CRIMP 


ETC incorPoraTeD 
990 East 67th Street, Cleveland 3, Ohio 


*Trade Mark 
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WITHOUT EXPENDING LARGE SUMS 
OF MONEY YOU CAN CHANGE THE 
APPEARANCE OF YOUR PRODUCT 


F. P. SMITH 


decorative gri 


Offer the design opportunities and yet © 
the COST IS LOW! 


Metaloom Decorative 
Grilles will add a new and 
exciting look to your 
product. And the cost is 
remarkably low for the 
style value achieved. Now, (. 4) 
you can choose from 39 
ready to use styles or you 
can have a style designed 
for your exclusive use. 
Metaloom Grilles provide 
the answer to style modi- 
fication or new product 
designs. 


To see the wide range of styles available 
write for Style Selector No. 60 today. 


_F.P. SMITH WIRE & IRON WORK 
2342 N. Clybourn Ave., Chicago 14, III 


« Lincoln 9-7000 Est. 1884 
= | eT 
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NEW sscauence PROGRAMER 


for Precise Control of Automatic Work Operations 


PRECISION 
BUILT... 


Reasonably 
PRICED... 


immediate 
DELIVERY! 


Now — a rugged, dependable, inexpensive 
pneumatic-electrical sequence programing unit 
for precise control of your automatic tooling 
and work operations! Overall size 71%” x 3%” 
x 4”, End plates tapped for mounting bottom 
or rear. Self-lubricating bearings. 3%” steel 
shaft may be extended out either or both 
ends for tandem operation. Selection of any 
combination of 8 standard long-life, easily 
machined single piece phenolic cams fills 
majority of requirements. Special cams avail- 
able at nominal cost. For millions MORE cycles 
of trouble-free service life and simplest main- 
tenance, use with Clippard MINIMATIC VALVES 
and CAM FOLLOWERS as shown above. 


Write, NOW, for FREE BULLETIN No. 360 











7380 Colerain Rd., Cincinnati 39, O. Phone JAckson 1-4261 


Manufacturers of Precision Pneumatic Devices, R. F. Coils, Electronic Equipment 








New Multi-Position, 
Power-Saving FLUID CONTROL 


Special 3800-SP, 102 G.P.M. : 
with 2 Plungers and 4-Position = Se = 
Detent feoture 
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Flange Mounting 


HUSCO HYDRAULIC 
MULTI-PLUNGER VALVES 


HUSCO Valves give you up to FOUR Control Posi- 
tions — Raise, Lower, Float and Neutral, with or 
without Detent — for unusual advantages in versa- 
tility and performance. Available to control up to 
SIX cylinders, single or double acting, with Power- 
Saving Relief Valve. Capacities from 3 to 185 G.P.M. 
Over 120 standard models, with unlimited modifica- 
tions to fit your specific need. 


Get the whole story of HUSCO Features and ad- 
vantages. Write for your copy of HUSCO'S ‘‘House 
of Ideas’’ — ond engineering aid on your control 


needs. 
HYDRAULIC UNIT 
SPECIALTIES CO. 
PUMPS @ VALVES @ CYLINDERS 
P. O. Box 257-M, Waukesha, Wisconsin 
West Coast Representatives 
EASTMAN PACIFIC CO., Los Angeles, Calif. 
ROY BOBBS AIR-DRAULIC CO., Portland, Ore. 








FLEXIBLE COUPLINGS 


Here is a design guide full of practi- 
cal help and specifications on 100 
basic forms of flexible couplings. 
This 28-page manual is completely 
illustrated and cataloged for your 


reference. 


$1.00 a copy 


Order from 
MACHINE DESIGN 


Reader Service 


Penton Building, Cleveland 13, Ohio 


(Remittance or Company Purchase Order must be enclosed with order.) 





Circle 800 on Page 19 





MacHINE DeEsIGN 











Every Abart gear is preci- 
sion-cut to the customer’s exact 


specifications. We carry no stocks! 


Abart has complete gear-cutting 
facilities to promptly supply the exact 
gear you want — spiral, bevel, helical, 
internal, worm, rack and sprocket — in 
any quantity, any material, from 5/7 
D.P. to96 D P.—" P.D. to 18” P.D. 


Send B/P or specs. Ask for quote. 


Write for Abart Gear Bulletin 


ABART GEAR and MACHINE CO. 


4821 WEST 16th STREET ° CHICAGO 50, ILLINOIS 
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18-8 and 316 


STAR STAINLESS 
SOCKET HEAD 


CAP SCREWS 


RIGHT OFF THE SHELF® 


This is just one line of Star's stock 


Smooth and Knurled Types, Coarse, 
or Fine Thread. Sizes 0.80 and Up. 


of stainless steel fastenings listed 
in our 1960 Catalog. 
STAINLESS STEEL 300 & 400 Series 


@ BOLTS & NUTS ® WASHERS . Beara 1960 
@ PINS @ AN & MS FASTENERS oe rg 
@ HINGES : 
Send for YOUR Catalog today, 
request on letterhead please. 


1 §\ 


Now 
| READY! 


(hmmm =: 273 :;Union Bivd., Paterson 2, N. J. 
Phone: CLifford 6-2300 
Direct New York phone: Wisconsin 7-6310 
Direct Philadelphia phone: WaAlinut 5-3660 


CORROSION 
RESISTANT 


52° STAR STAINLESS SCREW CO. 


a 








Stops 
Costly 
Scratches 


MYSTIK BRAND® 


Protecto-Mask* 


“SELF-ADHERING COVERINGS 


Like putting mittens on kittens, you can protect 
polished finishes on aluminun, stainless steel, plas- 
tics, glass... metals and materials of all kinds... 
This self-stik ‘‘skin” applies quickly from the roll— 
provides a tough, scratch-proof covering during all 
processing, fabricating, handling, shipping, storage. 
Write today for information and samples. 


® 
wiht 


Mystik Adhesive Products,. Inc. 
2635 N. Kildare Ave., Chicago 39 
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ABSORBS PULL 


The insulating bushing that anchors 
a cord set to an electrically operated 
machine or appliance. 





ELIMINATE “PIG-TAILS”— MIN 
- IATURE 
SNAP-IN ASSEMBLY COLOR CODED un 
CAN BE USED AS PLUG-IN RECEPTACLE 


\W\ Gaerne 


\ rvs 


ACCORDIAN TYPE 


Fit curved surfaces 
Color & Number coded 
Nylon bushing — brass tab 





10 Sizes for holes from %” to 

46” dia.— various inside 
« diameters. Snap locks into 
YP panels up to >” thick. 





SAMPLES | 
FREE 


ASK FOR THE 

BUSHINGS OF H 

YOUR CHOICE ‘ 
i 


HEYMAN 
MANUFACTURING CO. 


KENILWORTH 13, NEW JERSEY 


” MANi-say wev™ 








Circle 805 on Page 19 


HEYCO Nylon STRAIN RELIEF. BUSHINGS 














MECHANICAL 
ENGINEER 


ADVANCE DEVELOPMENT OF 
SEMICONDUCTOR DEVICES 


MS or BS for the development and design of 
varied and unique prototype equipment for 


new semiconductor devices. 


WRITE: M. D. Chilcote, Div. MD-5, 
Semiconductor Products Dept. 
Electronics Park, Syracuse, New York 


GENERAL @@ ELECTRIC 





What is YOUR special 
Research Interest? 


You’re almost certain to find it and 
pursue it under ideal research (and human- 
relations) conditions at Battelle. You can 
advance at your own pace in a truly pro- 
fessional atmosphere with professional as- 
signments. 


At no cost, you may work on an ad- 
vanced degree at adjacent Ohio State Uni- 
versity. Battelle itself is a center of learn- 
ing with excellent research facilities includ- 
ing unmatched libraries of world-wide 
sources. 


Salaries are competitive and the benefits 
program is outstanding. Living conditions 
and recreational oppcrtunities are among 
the best anywhere. 


Special opportunities exist in: Machine 
Design and Development, Production En- 
gineering, Internal Combustion Engines 
and Related Fields, Vibrations, Instru- 
mentation, Thermodynamics . . . For full 
information and application forms, write to 


Russell S. Drum 
Mechanical Engineering 
BATTELLE MEMORIAL INSTITUTE 
505 King Avenue Columbus 1, Ohio 
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CAREER 
OPPORTUNITIES 


WITH 


BAUSCH « LOMB 


SENIOR MECHANICAL ENGINEERS for commer- 
cial product design involving mechanism and 
kinematics. Four to ten years of experience 
required to fill positions created by an ex- 
panding line of products. Plant visit and mov- 
ing expenses are company paid. For further 
information send résumé to: E. Faro, Tech- 
nical Placement Director, Bausch & Lomb, 
635 St. Paul Street, 

TNUNGIRCMRON ETE fochester 2, N. Y. 


y 
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ENGINEERS 


AVAILABLE OR WANTED 


AVAILABLE: Senior Standards Engineer, capable writer of 
engineering and manufacturing standards; well acquainted 
with Mil and Federal standards and specifications. Presently 
manager of standards department. Broad experience and 
background in electro-mechanical engineering design and 
supervision previous to standards work. Arizona, Southern 
California or similar climate preferred. Address Box 970, 
MACHINE DESIGN, Penton Bldg., Cleveland 13, Ohio. 


WANTED: Mechanical Design Engineers—B.S.M.E. degree. 
Minimum of 2% years experience in machine or equipment 
design. Prefer varied design experience with emphasis on 
production machinery and tool design. Outstanding, rapid- 
growing company in field of solid propellants located in 
East Texas. Send detailed resume to: Personnel Department. 
Thiokol Chemical Corporation, Marshall, Texas. 


WANTED: MECHANICAL DESIGN ENGINEER: Responsible 
for design of precision mechanical components. Direct work 
of layout draftsman. Four to six years design experience 
in aircraft and missile control field. Familiarity with hydrau- 
lics, materials and military specifications desirable. 
ELECTRICAL ENGINEER: Two years recent experience nec- 
essary in the design and troubleshooting of electronic test 
equipment. Instrumentation and hydraulics background de- 
sirable. 

These and other engineering positions offer you unusual 
professional advancement in the dynamic field of electro- 
hydraulic servocontrols. The advantages of small company 
atmosphere in a unique suburban environment, the merits 
of profit sharing and the prestige of industry leadership are 
yours ee SERVOCONTROLS, INC., East Aurora, 
New Yo 
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—No. 1 Associate Editor 


A little more than eight years ago, Leo 
Spector pulled a reverse Horace Greeley, head- 
ing East from the Kansas frontier to join the 
staff of Macuine Desicn. 

A native Missourian, he first studied me- 
chanical engineering at the University of Mis- 
souri. The war interrupted his education, and 


he spent several years in the Army Air Corps, 
flying a P-38 in the Philippines. After an 
unfortunate landing, his plane was hauled 
away and he was sent home, only slightly 
singed by the experience. Leo transferred to 
the University of Kansas, where he was an 
instructor in mechanical engineering during 
his senior year. After earning a degree in me- 
chanical engineering, he worked for the Marley 
Co. in Kansas City, Mo., as a production engi- 
neer. 

While Mr. Greeley suggested young men 
grow up with the country, Leo grew from 
assistant editor to associate editor in 1953. 

A born trouble-maker, he wasn’t around very 
long when he talked Macuine Desicn’s per- 
fectly good circulation manager into marrying 
him and leaving the magazine. There are 
now two second-generation MAcHINE DEsIGN 
Spectors, and Leo has swapped his private 
pilot’s license for photographic equipment. 


—(Creativity and Calves 


The article, “Revitalizing the Engineering 
Organization,” Page 170, deals in part with 
providing the best setup for decision-making. 
In pointing out that an engineer must have 
judgement, information, and time to make 
effective decisions, Dr. Marvin adds, “Few 


things frustrate good engineers more than 
responsibility without the authority to take 
action.” 

Taking action sometimes involves breaking 
precedent, which reminds us of a story—or 
rather, a poem—written by Samuel Walter 
Foss 65 years ago. It is called “Path of the 
Calf,” and it makes a good point for not doing 
something a certain way “because we have 
always done it this way.” 


“One day through the primeval wood 
A calf walked home as good calves should; 
But made a trail all bent askew, 

A crooked trail as all calves do. 
Since then three hundred years have fled, 
And I infer the calf is dead. 

But still he left behind his trail, 

And thereby hangs my moral tale. 
The trail was taken up next day 

By a lone dog that passed that way; 
And then a wise bellwether sheep 
Pursued the trail o’er vale and steep, 
And drew the flock behind him, too, 
As good bellwethers always do. 

And from that day, o’er hill and glade, 
Through those old woods a path was made. 
The years passed on in swiftness fleet, 
The road became a village street; 

And this, before men were aware, 

A city’s crowded thoroughfare. 

And soon the central street was this 
Of a renowned metropolis; 

And men two centuries and a half 
Trod in the footsteps of that calf. 
Each day a hundred thousand rout 
Followed this calf about 

And o’er his crooked journey went 

The traffic of a continent, 

A hundred thousand men were led 

By one calf near three centuries dead. 
They followed still his crooked way, 
And lost one hundred years a day; 
For thus such reverence is lent 

To well-established precedent.” 


—More Ideas 


If we seem to be pushing creativity, it’s be- 
cause we are—here is another short comment 
on the subject, gleaned from our current read- 
ing. It is credited to E. L. Simpson and goes 
like this: Getting an idea should be like sit- 
ting down on a pin; it should make you jump 
up and do something. 
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For engineering, for research, for business 
data processing in companies both large 
and small... The new, fully-transistorized 


RPC-4000 


ELECTRONIC COMPUTING SYSTEM 


Advanced design: fully transistorized—with important 
new computer design concepts that provide the largest 
memory, greatest problem-solving capacity and flexi- 
bility in the low- or medium-priced field. Entire system 
—computer, input-output typewriter and tape punch- 
read console—have been specially designed as a unit. 
High-speed computing ability: extra large capacity 
(8008 words) magnetic drum memory, with special 
fast access features. Computing speeds of up to 230,000 
operations per minute. Ultra high speed input-output: 
500 characters per second photoelectric punched paper 
tape reader, and 300 characters per second paper tape 
punch available as optional equipment. Easy to use: 
maximum results can be obtained by non-technical 
personnel. Users benefit from free training, continuing 
assistance, an extensive library of programs. Versatile 
command structure provides programming speed and 
flexibility. Low in cost: priced just above the small- 
scale computers, the RPC-4000 outperforms computers 
costing many times more. Economical to install and 
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another outstanding computer value 
...marketed by Royal MCBee Corporation 


operate: no site preparation, air-conditioning or special 
maintenance required. Plugs into any standard wall 
outlet. Multiple application ability: designed to per- 
form engineering, scientific and research calculations, 
as well as business data processing and management 
control functions. 

The RPC-4000 is a product of the Royal Precision 
Corporation, and is marketed by the Data Processing 
Division of Royal McBee. It is the latest member of the 
growing family of electronic computers from the peo- 
ple whose LGP-30 has become the world’s leading 
small-scale computer. 


Royal Precision Corporation 


Royal Precision is jointly owned by the Royal McBee and Gen- 
eral Precision Equipment Corporations. RPC-4000 sales and ser- 
vice are available coast-to-coast, in Canada and abroad through 
Royal McBee Data Processing offices. For full specifications, write 
ROYAL MCBEE CORPORATION, data processing division, Port Chester, N.Y. 
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DRIVE AND CONTROL IDEAS FOR ENGINEERS 


HEART OF THE POWER-SEAT MECH- 
ANISM... Two slave units, on the left 
and right sides of seat, are driven by flexi- 
ble shafts to provide three-way motion. 
A single %-hp motor attached to a 
geared drive unit is the power source. 
Flexible shafts rotate at 1250 rpm, carry 
9 in.-Ibs. of torque at running load (three 
persons) and 15 in.-lbs. at full stall speed. 


FLEXIBLE 
SHAFTS 


Flexible Shafts Solve Space Problems in Chrysler Power-Seat 


Chrysler Corporation faced a design challenge 
in its power-operated seat adjuster. Six-way mo- 
tion was called for: fore and aft, up and down, 
and tilt. Yet there was limited space under the 
seat for the mechanism. After much Chrysler 
testing and development, a design submitted by 
subcontractor Ferro Stamping Company was 
approved, utilizing flexible shafts. 


According to Chrysler, the decision to go to 
flexible shafts was based on the following ad- 
vantages: 


1. SPACE ECONOMY ...“flexible shafts pro- 
vided means to transmit power from a single elec- 


S. S. White Industrial Division Dept. 4, 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition... Send for your free copy! 


This authoritative handbook has been 
recently revised to include new selec- 
tion and application data for S. S. 
White Standard . . . Pre-engineered . . . 
Custom-designed flexible shafts. 


tric motor, without compromising seat design.” 


2. REDUCED STRESSES. . .“flexible shafts 
act as torsion bars to reduce motor armature 
stresses induced when the mechanism was 
stopped or stalled suddenly.” 

3. RELIABILITY...“not a single shaft fatigue 
failure reported from the field to date.” 

4. LOW COST...“flexible shafts definitely rep- 
resented savings without sacrificing design ad- 
vantages.” 


Investigate for yourself how flexible shafts 
can solve many of your design problems and at 
the same time reduce costs! 


10 East 40th Street, New York 16, N. Y. 
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and here’s how 
Pheoll solved it 


A recent development by Pheoll has made this fisherman’s 
regular job a lot easier. The job... . that of electrician 


Specifically, Pheoll has done away with all the red tape— 

or should we say “black tape” —involved in setting up wiring 
systems. Now, to make an electrical connection there’s 

no need to tape the wires together. A set of Pheoll designed 
shouldered brass screws, built into a small plastic case, 

form handy binding posts around which the wires can be 
wound and joined. The electrician clamps on the lid, screws 
it down tight . . . and the connection is made. . . quickly 
and permanently. No tape deterioration. No shorts. 


This is typical of Pheoll experience . . . the application of 
creative engineering to basic, everyday fastener problems... 
that can be helpful to your company. 


Why not call or write Pheoll today? 


Pheoll Manufacturing Company, Inc. 
5700 WEST ROOSEVELT ROAD CHICAGO 50, ILLINOIS 
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How Monarch assures rigidity, accuracy, 
with Timken bearings in “Dyna-Shift” lathe 



































N designing their Series 90 Dyna-Shift lathe that can 

be kept under full load at any speed, Monarch engi- 
neers wanted to be sure of rigidity, accuracy and 
economy. By using 30 Timken® tapered roller bearings 
at vital points—spindle (shown above), gear box, 
apron and tailstock—the engineers achieved their 
objectives. Results from the “90”, reports Monarch, 





























show up to 25% more output and 50% greater tool 
life than with other equipment. 

Most American machine tool design engineers use 
Timken bearings. Two big reasons are: 1) The taper 
lets Timken bearings take radial and thrust loads in 
any combination. 2) Precision manufacture of Timken 
bearings assures high precision in the machines. 


a” NESS rolls on 
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enpowed: roller bearings 


EXTRA ENGINEERING SERVICE. 
Often, our graduate engineer sales- 
men can solve your bearing prob- 
lems on the spot, at the design 
stage, save you time and money. 


THE FINEST GAGE LAB in the 
industry assures you top bearing 
accuracy. Some instruments we use 
measure even the thickness of a 
molecule, split a hair 30,000 times. 
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The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Cable: 
‘“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steel and 
Removable Rock Bits. 




















